Electrical  World 

The  consolidation  of  Electrical  World  and  Engineer  and  American  Exectrician. 


VoL.  L. 


NEW  YORK,  SATURDAY,  SEPTEMBER  7,  1907. 


PUBLISHED  WEEKLY  BY  THE 

McGraw  Publishing  Company 

James  H.  McGraw,  Pres.;  Curtis  E.  Whittlesey,  Sec.  and  Treas. 

239  West  Thirty-Ninth  Street,  New  York. 

Tklkphoke  Call:  4900  Bryant.  Cable  Address:  Electrical,  New  York. 

Edited  by  T.  C.  Martin  and  \V.  D.  Weaver. 

CiiiCAGO  Office . 590  Old  Colony  Building 

Cleveland  Office . 1015  Schofield  Building 

Philadelphia  Office . Real  Estate  Trust  Building 

San  Francisco  Office . 601  Atlas  Building 

European  Office _ Hastings  House,  Norfolk  St.,  Strand,  London,  Eng. 

TERMS  OF  SUBSCRIPTION: 

United  States,  Cuba  and  Mexico . per  year,  $3.00 

Dominion  of  Canada . . .  4.50 

Other  Foreign  Countries  within  the  Postal  Union .  6.00 

2$  shillings.  25  marks.  31  francs. 

NOTICE  TO  ADVERTISERS 

Changes  of  advertising  copy  should  reach  this  office  ten  days  in  advance 
of  date  of  issue.  New  advertisements  will  be  accepted  up  to  noon  of 
Monday  for  the  paper  dated  Saturday  of  the  same  week. 

Copyright,  1907,  by  McGraw  Publishing  Co. 

Entered  as  second-class  matter  at  the  post  office  at  New  York,  N.  Y. 

During  1906  Electrical  World  printed  and  circulated  970,- 
000  copies,  an  average  of  18,827  copies  per  week.  Of  this  issue 
26,000  copies  are  printed. 

NEW  YORK,  SATURDAY,  SEPTEMBER  7,  1907. 

.  CONTENTS. 

Elditorial  . . . . . ^31 

Programme  of  the  Edison  Convention .  436 

Thefts  of  Electrical  Energy .  436 

High-Voltage  Direct-Current  Railways .  437 

Programme  of  the  Canadian  Electrical  Association .  437 

Inspection  of  Meters .  437 

Progress  in  High-Efficiency  Lighting  Units  in  Ohio . 438 

Points  in  Residence  Wiring  and  New  Business  Getting  from  the  Ohio 

Convention  .  438 

Report  on  Electric  Heating  Devices .  439 

Current  News  and  Notes .  441 

The_  so,ooo-VoIt  Line  of  the  Taylor’s  Falls-Minneapolis  Power  Trans¬ 
mission  .  443 

Oil-Engine  Driven  Power  Plant  of  the  Pittsfield  Electric  Company..  446 

Electric  Illumination  of  the  Falls  at  Niagara .  448 

The  Engineering  of  Show-Window  Illumination .  449 

The  Elconomy  of  the  Tungsten  Lamp.  By  Alfred  A.  Wohlauer . 453 

Dangers  of  Sub-Stations .  456 

Some  Fundamental  Principles  Underlying  the  Sale  of  Electrical 

Energy.  By  Clarence  P.  Fowler .  456 

The  New  York  Edison  Company’s  Scrap  Heap .  459 

Outline  of  the  Characteristics  of  Constant  Potential  "Transformers. 

By  Geo.  A.  Burnham .  460 

Economy  in  Conduit  Work.  By  T.  W.  Poppe .  462 

•Burning  Cheap  Grades  of  Fuel.  By  Kingsley  Williams .  463 

The  Lining  ot  Steam  Boiler  Furnaces.  By  William  Kavanagh .  464 

Letters  on  Practical  Subjects .  465 

guestions  and  Answers .  470 

entral  Station  Sale  of  Current .  471 

Letters  to  the  Editors: 

Hopkinson  Method  of  Charging  for  Electricity.  By  Arthur 

Williams  .  477 

The  Slide  Rule  as  a  Substitute  for  the  Wire  Table.  By  Carl  P. 

Nachod  .  478 

Grounding  the  Secondary.  By  C.  M.  Goddard .  478 

Digest  of  Current  Electrical  Literature .  478 

Book  Review  .  482 

Possibilities  of  Electricity  in  Metal  Mining . .  483 

Patent  Insurance  .  486 

Electric  Saw  Mills  in  British  Columbia .  487 

New  York  Electrical  Trades  Schools .  487 

Steam  Consumption  Test  of  a  looo-kw  Turbo-Generator  Unit .  487 

Lighting  an  Old  New  York  Bank .  488 

The  Nernst  Lamp  in  Relation  to  Artistic  Treatment .  488 

Electrically-Heated  Tools  .  490 

Suspension  Type  of  Insulator  for  High  Voltage  Transmission .  490 

Remote  Control  Switch  .  491 

Electric  Train  Lighting .  491 

Alternating-Current  Arc  Lamp  for  Multiple  Circuit .  49a 

Miniature  Arc  Lamp .  493 

Recent  Improvements  in  Electroplating  Apparatus .  493 

High-Voltage  Switch  and  Circuit  Brewer .  494 

The  Electric  Soldering  Iron .  495 

Insulators  for  Hi^h  Potentials  .  495 

Automatic  Mechanical  Coal  Shovel .  495 

Commercial  and  Financial  News .  496 

General  News  . •  • .  501 

Weekly  Record  of  Electrical  Patents .  510 


Our  New  Home. 

On  and  after  this  date  the  EIlectrical  World  will  have  its 
offices  in  the  large  new  building  which  has  been  erected  as  the 
home  of  the  McGraw  Publishing  Company,  at  239  West  Thirty 
Ninth  Street.  All  editorial  and  other  communications  should 
therefore  be  sent  to  the  new  address.  The  facilities  and 
location  are  all  that  could  possibly  be  desired,  and  we  hope 
to  make  the  Electrical  World  more  useful  and  efficient  than 
ever  under  the  new  auspices.  The  building  is  understood  to  be 
the  largest  of  its  kind  in  New  York  City,  the  construction 
being  solid  reinforced  concrete.  It  has  a  frontage  of  126  ft., 
is  II  stories  in  height,  and  contains  every  modern  office  and 
printing  house  appliance.  The  location  of  the  building  is  par¬ 
ticularly  convenient  for  visitors  to  New  York.  It  is  within 
three  blocks  of  the  subway  station  at  Times  Square  and  of 
easy  access  to  the  Grand  Central  Station,  as  well  as  to  the 
Forty- Second  Street  station  of  the  Sixth  Avenue  elevated  line, 
and  to  the  Broadway  surface  cars.  The  building  is  readily 
reached,  also,  from  the  leading  hotels  and  clubs,  and  is  only 
a  few  hundred  feet  from  the  new  building  of  the  United 
Engineering  Societies.  The  new  Pennsylvania  Railroad  terminal, 
when  completed,  will  be  distant  but  three  minutes’  walk. 

Incandescent  Lamp  Specifications  and  Tests. 

The  incandescent  lamp  specifications  adopted  by  the  United 
States  Government  electrical  engineers,  the  substance  of  which 
was  published  in  the  Electrical  World  of  Aug.  3,  offer  an 
excellent  and  well-considered  set  of  rules  covering  the  purchase 
and  test  of  incandescent  lamps.  That  the  United  States  Gov¬ 
ernment  engineers  have  felt  it  necessary  to  adopt  such  speci¬ 
fications  should  bring  forcibly  to  central  stations  and  isolated 
plants  the  desirability  of  more  scientific  and  business-like 
methods  in  the  purchase  of  incandescent  lamps  than  have 
been  common  in  the  past.  American  central-station  men  and 
lamp  manufacturers  have  pointed  with  pride  to  the  general 
superiority  and  higher  efficiency  of  incandescent  lamps  com¬ 
monly  used  in  .\merica  as  compared  with  those  in  Great 
Britain.  To  what  has  this  American  superiority  been  due? 
Very  largely  to  the  method  of  purchasing  lamps  for  supplying 
free  lamp  renewals  by  the  large  central-station  companies  of  the 
United  States.  These  companies  for  years  have  made  .it  a 
practice  to  have  life,  candle-power  and  efficiency  tests  made 
on  samples  taken  from  the  entire  product  purchased,  following 
the  same  general  line  of  procedure  as  that  described  in  the 
recent  government  specifications.  Outside  of  the  group  of 
large  central  stations  which  buy  and  pay  for  lamps  according 
to  their  tested  performance,  the  number  of  central  stations  and 
large  isolated  plants  which  make  a  regular  practice  of  testing 
lamps  purchased  is  deplorably  small.  To  be  sure,  there  are  a 
few  which  keep  excellent  records.  It  goes  without  saying  that 
the  best  lamp  product  in  the  country  goes  to  companies  which 
test  what  they  purchase.  What  becomes  of  the  rest  can  easily 
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be  surmised.  It  goes  to  the  central  station  or  the  private  con¬ 
sumer  who  does  not  know  and  has  no  means  of  knowing 
what  he  is  really  purchasing.  To  paraphrase  a  pointed  remark 
made  by  a  speaker  on  boiler  economy  at  the  Iowa  convention 
last  spring,  it  takes  more  than  a  good  talk  from  a  lamp 
salesman  to  secure  a  uniform  grade  of  lamps  which  give  a 
certain  standard  life  at  a  given  efficiency.  The  greater  the 
percentage  of  the  incandescent  lamp  product  of  this  country, 
which  is  bought  according  to  actual  life,  candle-power  and 
efficiency  tests,  the  better  it  will  be  for  all  concerned. 

Details  of  Electric  Cooking  Outfits. 

The  report  on  “Electric  Heating  Devices”  made  to  the  Ohio 
Electric  Light  Association  by  Mr.  M.  E.  Turner  and  printed 
in  abstract  elsewhere  in  this  issue,  indicates  that  there  is 
considerable  room  for  difference  of  opinion  as  to  the  best 
arrangements  of  details  of  complete  electric  cooking  outfits. 
We  have  already  expressed  the  opinion  that  the  central-station 
man  for  the  immediate  present  should  concern  himself  more 
with  light  electric  cooking  on  the  dining-room  table,  where 
electricity  has  no  competitor,  rather  than  to  spend  too  much 
time  Snd  money  trying  to  introduce  complete  electric  cooking 
kitchen  outfits.  While  many  complete  electric  kitchens 
are  now  in  use  and  are  proving  entirely  practical  and  ex¬ 
ceedingly  convenient,  there  are,  as  Mr.  Turner  indicates,  many 
details  which  really  ought  to  be  worked  out  better  than  they  are 
at  the  present  time.  To  begin  with,  there  is  the  question  of 
whether  cooking  utensils  shall  be  separable  from  the  heating 
elements.  If  the  heating  element  is  in  the  utensil,  there  im¬ 
mediately  comes  up  the  question  of  how  to  arrange  the  cord 
connection.  One  style  of  electric  range  has  the  cords  coming 
out  over  the  table  where  they  are  more  or  less  in  the  way  of 
the  cooking  utensils  on  the  table.  As  this  arrangement  is 
objected  to  by  some  users,  the  plan  of  having  the  cords  come 
from  under  the  front  edge  of  the  table  has  been  adopted  in 
some  cases.  Mr.  Turner  advocates  the  plan  of  having  the 
cord  connections  detatchable  both  from  the  heating  device 
and  from  the  switchboard;  or,  in  other  words,  having  a  plug 
connection  at  both  ends.  Such  an  added  expense  and  complica¬ 
tion  may  be  desirable  for  some  reasons,  but  with  a  convenient 
arrangement  of  switches  and  cords  where  they  can  be  kept 
out  of  the  way,  it  is  a  question  whether  it  is  necessary.  There 
is  still  a  great  dearth  of  good  plugs  and  receptacles  for  the 
use  of  such  heavy  currents  as  are  required  in  electric  cooking. 
Considering  the  propensity  of  the  average  small  boy  for  prying 
open  the  doors  of  the  present  common  types  of  flush  receptacle 
and  the  chances  that  he  will  short  circuit  them  with  nails  and 
hairpins,  it  is  no  wonder  that  some  electrical  men  insist  that 
whatever  receptacles  arc  used  in  a  house  must  be  of  the  con¬ 
cealed  contact  type  which  is  difficult  for  a  child  to  short-circuit. 
Some  feasible  method  of  heating  water  is  essential  to  the 
development  of  the  exclusive  use  of  electricity  for  cooking. 
The  heating  of  water  for  washing,  however,  is  really  the  most 
difficult  problem  in  the  whole  range  of  household  applications, 
because  of  the  large  amount  of  energy  it  requires.  Even 
meters  operated  with  cheap  gas  are  likely  to  astonish  users 
in  the  quantity  of  gas  consumed;  and  when  the  central-station 
man  recommends  the  heating  of  large  quantities  of  water 
electrically,  he  is  simply  inviting  trouble  if  the  customer  cares 
anything  about  the  expense.  With  the  small  quantities  of  hot 
water  which  are  needed  in  small  families,  it  may  be  feasible. 


September  Fan  Business. 

In  former  years  the  central-station  solicitor  and  electrical 
dealer  in  the  Northern  states  would  rightly  consider  that  the 
electric  fan  season  ended  with  August.  This  should  not  be  the 
case  this  year.  There  are  usually  some  hot  days  during  the 
first  half  of  September  and  people  may  still  be  induced  to  invest 
in  fans  for  use  now  with  the  prospect  that  they  can  be  put 
to  good  use  helping  out  the  hot-air  or  steam  heating  system 
next  winter.  The  electric  fan  may  be  made  a  great  aid  in 
warming  cold  rooms  in  either  steam  or  hot-air  heated  houses. 
In  the  steam-heated  room  it  is  simply  a  question  of  setting  the 
fan  so  as  to  force  air  against  the  radiator  surface.  In  the 
hot-air  heated  house  the  fan  can  either  draw  air  out  of  any 
particular  register  or  can  be  made  to  force  air  through  the 
whole  heating  system  by  being  placed  in  the  air  intake  pipe 
of  the  furnace.  In  the  meantime  there  seems  likely  to  be 
plenty  of  use  for  the  electric  fan  as  a  cooling  agent  in 
September,  so  backward  has  been  this  year’s  summer  season. 
The  Commonwealth  Electric  Company  in  Chicago  has  been 
calling  its  customers’  attention  to  the  fact  that  there  is  a  "lake 
breeze”  lurking  in  “every  room  of  the  house”  which  needs  only 
an  electric  fan  to  start  it  up. 

Recent  Developments  in  Wireless  Telegraphy  and 
Telephony. 

The  lecture  recently  given  by  Prof.  Fleming  at  the  Royal 
Institution,  on  “Recent  Contributions  to  Electric  Wave  Teleg¬ 
raphy,”  is  a  notable  addition  to  the  recent  literature  of  the 
subject.  The  title  of  the  lecture  was  somewhat  unfortunate 
because  it  suggests  that  only  wireless  telegraphy  employs  elec¬ 
tric  waves;  whereas  both  wire  and  wireless  telegraphy  em¬ 
ploy  electric  waves.  However,  the  title  was  probably  directed 
to  the  appreciation  of  a  popular  audience.  A  large  part  of  the 
lecture  appears  to  have  been  devoted  to  undamped  oscillations. 
At  the  present  time,  spark-telegraphy,  or  wireless  telegraphy  with 
a  large  logarithmic  decrement  in  the  oscillations,  is  by  far  the 
more  extensively  employed.  In  the  future,  however,  we  may 
look  for  simplified  and  intensified  methods  of  developing  arc- 
telegraphy,  or  wireless  telegraphy,  with  little  or  no  logarithmic 
decrement  in  the  oscillations.  In  the  end,  the  spark  method 
can  have  no  chance  against  the  arc  method,  for  power  and 
range  in  signalling.  The  arc  method  should,  of  course,  in¬ 
clude  any  system  of  maintaining  undamped  oscillations.  It 
was  pointed  out  that  some  steam-turbines  are  made  to  run  at* 
a  speed  of  500  revolutions  per  second,  and  that  inductor- 
alternators  coupled  to  such  prime-movers  permit  of  generated 
frequencies  of  50,000  or  100,000  cycles  per  second.  The  syn¬ 
chronous  impedance  of  such  high-frequency  alternators  is,  how¬ 
ever,  very  high,  and  their  reg^ulation  of  pressure  under  load  is 
relatively  poor.  It  is  still  a  matter  of  difficulty  to  produce 
undamped  oscillations  under  practical  conditions. 

Wireless  telephony  was  also  described  and  the  experimental 
results  between  Berlin  and  Nauen  were  alluded  to.  The  re¬ 
sult  reported  was  satisfactory  transmission  of  speech  over  a 
distance  of  12  miles,  using  copper-carbon  arcs  at  the  trans¬ 
mitting  station.  It  seems  certain  that  any  method  which  great¬ 
ly  extends  the  range  of  wireless  telephony  must  likewise  be 
capable  of  extending  the  range  of  wire  telephony.  The  limita¬ 
tions  of  overhead  wire  telephony  are  determined  at  the  present 
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time  by  the  magnitude  of  the  impressed  e.  m.  f.  at  the  sending 
end  of  the  line,  generated  by  the  speaker’s  voice.  If  the 
speaker’s  voice  could  be  made  to  generate  an  impressed  e.  m.  f. 
of,  say,  100  volts,  instead  of  two  or  three  volts,  and  this  power¬ 
ful  voltage  could  be  maintained  under  current  delivery  to  the 
lines,  we  might  expect  to  carry  wire  telephony  enormous  dis¬ 
tances,  although  the  difficulties  from  cross-talk  would  be 
magnified  in  like  proportion.  This  is  just  the  problem  in  wire¬ 
less  telephony,  namely,  how  to  produce  a  relatively  powerful 
e.  m.  f.  and  current  in  conformity  with  vocal  vibra¬ 
tions,  so  as  to  deliver  plenty  of  power  to  the  sending  antenna, 
for  radiation  into  space.  The  problem,  although  difficult,  does 
not  seem  insuperable.  Given  vocal  vibrations,  electric  power, 
and  suitable  apparatus,  e.  m.  f.  and  current  waves  should  be 
capable  of  being  generated  in  conformity  with  the  vocal  waves, 
to  any  desired  amplitude. 

The  Permanent  and  Variable  Magnetism  of  Steel 
Vessels. 

One  advantage  that  the  old  wooden  vessels  of  a  hundred 
years  ago  possessed  over  our  modern  steel  vessels  lay  in  the 
fact  that  they  were  non-magnetic.  The  navigators  of  those 
days  had  to  deal  with  the  variations  of  the  compass  needle  due 
to  the  varying  divergence  between  the  geographical  and  mag¬ 
netic  meridians  from  place  to  place,  but  there  was  no  deviation 
of  the  compass  needle  to  be  taken  into  account  due  to  the  local 
influence  of  iron  in  the  ship’s  hull.  Nowadays,  however,  the 
ship’s  deviating  influence  is  sometimes  so  large  as  to  over¬ 
power  the  earth’s  magnetic  action  on  the  compass  needle.  In 
such  cases  the  compass  may  have  to  be  moved  to  some  more 
magnetically  sheltered  situation,  even  if  it  has  to  be  supported 
at  some  elevation  above  the  decks.  It  is  not  only  the  per¬ 
manent  influence  of  the  modern  ship’s  steel  hull,  acting  as  an 
independent  permanent  magnet,  which  calls  for  the  navigator’s 
attention,  but  also  the  daily  or  weekly  change  which  may  take 
place  in  that  influence.  For  example,  if  a  ship  has  been  built 
in  a  yard  running  north  and  south,  the  hull  is  likely  to  receive 
during  construction  an  appreciable  permanent  fore  and  aft 
magnetization.  After  having  been  launched,  however,  and 
especially  after  taking  a  long  voyage,  this  original  magnetiza¬ 
tion  is  likely  to  be  materially  modified,  both  in  intensity  and 
in  direction,  with  respect  to  the  ship’s  fore-and-aft  line.  More¬ 
over,  to  complicate  the  matter  still  further,  the  ordinary  steel 
hull  of  a  ship  assumes  induced  magnetization  as  a  soft  iron 
bar  in  addition  to  its  permanent  or  semi-permanent  magnetism 
as  a  hard  steel  magnet.  The  induced  magnetization  varies 
with  the  direction  of  the  ship  with  respect  to  the  magnetic 
meridian,  and  also  to  some  extent  with  the  ship’s  position  on 
the  ocean,  since  the  earth’s  induced  magnetism  varies  from 
place  to  place. 

While,  therefore,  it  is  both  possible  and  customary  to  com¬ 
pensate  for  the  ship’s  local  magnetic  influence  on  the  com¬ 
pass  needle,  by  fastening  opposing  permanent  magnets  and 
soft  iron  masses  in  the  vicinity  of  the  binnacle,  no  compensa¬ 
tion  is  possible  for  the  variation  of  the  ship’s  magnetic  effect 
as  she  alters  her  magnetic  state  with  time  or  with  place.  It 
is,  therefore,  necessary  for  the  navigator  to  check  the  com¬ 
pass  error  by  compass  observations  of  the  bearings  of  the 
heavenly  bodies  at  frequent  intervals,  and  daily,  if  possible.  In 
fine  weather,  this  operation  presents  no  difficulty,  but  in  con¬ 


tinued  cloudy  weather  it  is,  of  course,  impossible.  An  experi¬ 
enced  navigator,  familiar  with  the  magnetic  history  of  his  ves¬ 
sel,  has  usually  no  difficulty  in  determining  the  deviation  for 
any  given  course,  even  in  cloudy  weather,  but  without  a  record 
of  past  observations  to  guide  him,  he  might  be  in  consider¬ 
able  uncertainty.  Non-magnetic  steel  can  be  produced  by  an 
alloy  of  20  per  cent  or  so  of  nickel.  Such  an  alloy  is,  how¬ 
ever,  both  expensive  and  hard  to  work.  It  has,  however,  been 
recently  attempted  to  reduce  the  ship’s  magnetic  deviation  on 
the  standard  compass  needle  by  replacing  all  of  the  steel  with¬ 
in  a  few  feet  of  the  compass  with  non-magnetic  steel  alloy. 
The  success  of  this  attempt  has  not  yet  been  made  known. 

Comparison  of  Illuminants. 

There  is  probably  no  question  connected  with  electric  lighting 
that  comes  up  more  frequently  for  earnest  consideration  than 
that  of  the  comparison  of  various  electric  illuminants.  It  is  a 
subject  upon  which  information  is  constantly  being  sought, 
and  on  which,  unfortunately,  a  wealth  of  misinformation  exists. 
We  have  many  times  commented  on  the  impossibility  of  com¬ 
paring  illuminants  on  the  basis  of  rated  candle-power,  and  on 
the  very  erroneous  conclusions  that  comparisons  made  on  such 
a  basis  must  lead  to.  It  is  now  very  well  agreed  among  those 
who  have  studied  the  subject  that  the  true  initial  rating  of  any 
illuminant  should  be  according  to  its  mean  spherical  candle- 
power.  This  rating  will  give  each  illuminant  full  credit  for 
all  the  light  that  it  emits  without  regard  to  the  direction  in 
which  the  principal  flux  or  flow  of  light  is  sent  out.  The 
comparison  on  the  basis  of  mean  spherical  candle-power  per 
watt  is  entirely  fair,  as  far  as  it  goes ;  but  one  must  go  farther 
than  this  initial  comparison  in  figuring  on  the  use  of  lamps 
for  certain  specific  installations,  and  consider  the  comparative 
amount  of  light  emitted  in  useful  directions  by  the  different 
sources  of  light  when  equipped  with  the  reflectors  and  glass¬ 
ware  best  adapted  to  the  specific  case  in  hand.  For  example, 
in  most  in-door  installations  we  are  concerned  mainly  with  the 
amount  of  light  delivered  below  the  horizontal,  that  is,  the 
mean  lower  hemispherical  candle-power;  or,  to  use  the  latest 
terminology,  the  lumens  delivered  below  90  deg.  from  the 
vertical.  In  fact,  some  illuminating  engineers  narrow  it  down 
even  more  than  this  and  figpire  as  useful  light  that  given  out  in 
a  zone  extending  70  deg.  from  the  vertical  on  the  assumption 
that  the  light  given  out  above  70  deg.  usually  has  to  be  reflected 
back  and  forth  so  many  times  from  side  walls  before  it  reaches 
the  useful  plane  that  it  can  largely  be  left  out  of  account. 
If,  therefore,  several  different  illuminants  are  being  considered 
for  the  general  lighting  of  a  large  interior,  the  fair  comparison 
should  be  made  by  calculating  the  lumens  per  watt  or  the  mean 
zonular  candle-power  per  watt  falling  on  the  area  within  which 
the  light  is  wanted.  Such  comparisons  take  into  account  all 
the  losses  in  reflectors  and  glassware.  They  must,  of  course, 
be  based  on  tests  made  with  the  lamps  equipped  with  the  re¬ 
flectors  and  glassware  to  be  used  in  practice.  These  figures 
are  easily  obtained  once  a  Rousseau  curve  of  the  lamps  and  re¬ 
flector  is  plotted.  Of  course,  where  some  light  is  wanted  above 
the  horizontal,  this  must  be  taken  into  consideration;  but  with 
all  the  commercial  reflectors  except  those  which  have  an  en¬ 
tirely  opaque  top,  more  than  enough  usually  escapes  upward. 
If,  as  in  street  lighting,  the  chief  concern  is  with  the  light 
emitted  in  another  zone,  the  lamp  best  equipped  to  deliver 
light  in  that  zone  should  be  considered.  Recent  incidents 
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show  that  even  such  a  fair  and  useful  basis  of  rating  as  mean 
spherical  candle-power  can  be  misused  by  unscrupulous  or 
unthinking  persons. 

Renting  and  Trial  Installations  of  Motors.* 

It  is  of  so  much  importance  to  the  central-station  industry 
that  we  cannot  refrain  from  again  calling  attention  to  the  plans 
adopted  by  some  companies  of  installing  motors  for  prospective 
customers  on  trial  and  thus  building  up  a  profitable  motor 
load  much  more  rapidly  than  could  be  done  by  persuading 
each  customer  to  make  the  investment  in  a  motor  without 
knowing  how  much  electric  energy  is  to  cost.  To  be  sure,  it 
would  be  unwise  for  a  central-station  company  to  go  into  this 
kind  of  thing  blindly,  but  if  the  company  is  convinced  that  it 
can  render  service  in  a  way  which  will  be  satisfactory  to  the 
customer,  there  is  no  reason  why  it  should  not  prove  this  faith 
by  offering  to  put  in  a  motor  on  trial.  Some  time  ago  we  com¬ 
mented  on  the  practice  at  Alliance,  Ohio,  where  it  was  very 
difficult  for  th^  company  to  get  prospective  customers  in  the 
notion  of  buying  motors  until  the  company  went  ahead  and 
put  in  some  trial  installations.  In  Detroit,  the  central-station 
company  also  makes  it  a  practice  to  loan  motors  subject  to 
30  days’  trial,  the  customer  paying  for  the  wiring.  The  com¬ 
pany  will  also  rent  motors  at  25  per  cent  of  their  cost  per  year 
and  local  supply  houses  also  do  this.  The  faster  the  motor 
load  of  a  central  station  can  be  made  to  grow,  the  better  will 
be  the  company’s  financial  condition,  because  it  is  the  long- 
hour  and  non-peak  business  that  increases  the  net  receipts 
per  dollar  invested. 

Central-Station  Rate  Reductions. 

Ihe  general  downward  tendency  of  central-station  com¬ 
panies’  rates  has  probably  been  even  more  marked  during  the 
past  year  than  in  previous  years,  in  spite  of  the  fact  that  the 
general  trend  of  prices  on  commodities,  labor  and  coal  is  up¬ 
ward.  These  reductions  have  in  some  cases  been  the  re¬ 
sult  of  adverse  public  sentiment,  but  in  many  others  the  im¬ 
provements  in  production  or  the  use  of  more  economical 
generating  machinery  and  the  supplying  of  a  larger  and  more 
diversified  load  have  made  possible  the  realization  of  the 
central-station  company’s  desire  to  make  rate  reductions  in 
order  to  attract  to  it  still  larger  and  more  diversified  business 
The  question  of  diversity  of  load — that  is,  supplying  of  energy 
to  one  kind  of  customer  at  one  time  of  day  and  to  another  at 
another  hour  of  the  day — has  very  important  bearing  on  all 
central-station  rates.  The  fixed  readiness-to-serve  charges, 
which  on  most  central-station  business  are  more  to  be  con¬ 
sidered  than  the  operating  charges,  thus  become  divided  up 
among  several  customers  on  diversified  load  and  so  make  it 
possible  to  lower  the  rate  to  customers  as  a  w'hole.  The  gen¬ 
eral  desire  and  tendency  among  central-station  companies 
themselves  is  not  to  lower  the  maximum  rate  or  the  rate  which 
takes  care  of  fixed  readiness-to-serve  charges,  but  to  lower 
the  rate  which  covers  operating  expenses.  For  example,  the 
last  rate  reduction  in  Chicago,  which  was  made  .\ug.  i,  applies 
to  such  energy  as  is  used  over  and  above  30  hours’  use  of  the 
maximum  demand.  In  every  case  where  the  rates  of  a  com¬ 
pany  have  been  under  arbitration  or  review  by  a  board  of 
experts  or  by  any  disinterested  parties  who  have  gone  into  the 
matter  thoroughly,  the  principle  of  charging  a  customer  in 
some  manner  for  the  station  and  distribution  system  invest¬ 


ment  which  must  be  kept  ready  to  serve  him,  has  been  upheld. 
It  is  notable  that  in  the  recent  expert  arbitration  on  the  cost 
of  street  lighting  in  Boston,  summarized  in  our  issue  of  July 
20,  the  arbitrators  unanimously  agreed  that  the  maximum-de¬ 
mand  method  of  charging  used  by  the  company  in  its  com¬ 
mercial  rates  would  be  more  fair  and  equitable  under  present 
conditions  than  the  pro-rating  of  the  business  among  all  classes 
of  customers  at  so  much  per  kw-hour.  Every  one  who  has 
investigated  the  subject  of  central-station  rates  knows  that  the 
average  cost  per  kw-hour  is  far  from  being  the  proper  rate  for 
different  classes  of  customers,  being  too  high  for  some  cus¬ 
tomers  and  too  low  for  others.  It  is  gratifying  that  as  the 
central-station  business  grows,  more  and  more  prominent  pre¬ 
cedents  are  being  established  for  charging  for  energy  ac¬ 
cording  to  what  it  costs  the  company  to  serve  different  classes 
of  customers,  rather  than  according  to  average  figures.  There 
is  justice  in  such  methods,  and  justice  will  win  out  in  the  long 
run,  in  spite  of  the  howds  of  politicians  and  of  a  few  misin¬ 
formed  customers. 


Factory  Lighting. 

The  question  of  factory  lighting  came  in  for  lively  discus¬ 
sion  at  the  Michigan  Electric  Association  convention  as  a  result 
of  the  reading  of  a  paper  wherein  Mr.  A.  P.  Biggs  described 
the  Detriot  central  station  policy  of  advocating  the  use  of  in¬ 
candescent  lamps  for  the  individual  lighting  of  machines  and 
so-called  “gas  arcs”  for  the  general  lighting  of  a  factory.  The 
idea  upon  which  this  policy  is  based  is,  of  course,  that  a  factory 
running  only  day  shift  uses  energy  for  general  lighting  so  few 
hours  per  year  that  this  lighting  cannot  be  made  to  pay  inter¬ 
est  on  the  central-station  investment  necessary  to  supply  it. 
Even  at  the  highest  rate  that  a  company  charges  any  of  its 
customers,  this  factory  lighting,  it  is  argued,  must  be  unprofit¬ 
able;  and  it  is  furthermore  likely  to  be  productive  of  complaint 
from  the  customer  on  account  of  high  electric  bills.  Therefore, 
in  order  to  retain  the  customer  in  a  satisfied  frame  of  mind 
for  the  profitable  long-hour  motor  business  the  use  of  “gas 
arcs”  is  recommended  for  the  general  lighting  of  the  factory. 
.\s  can  well  be  imagined,  the  proposition  of  advocating  gas 
lighting  was  not  unanimously  agreed  to  in  an  electric  light  con 
vention.  There  is  room  for  doubt  if  the  lighting  in  the 
ordinary  factory  which  does  not  run  night  shifts  is  profitable 
to  the  central-station  company,  even  at  the  very  highest  rates 
the  company  charges  any  of  its  customers.  It  is  held  that  to 
argue  that  the  company  may  have  this  extra  generating  capacity 
at  the  time  the  contract  is  taken,  is  aside  from  the  question, 
because  if  the  company  is  growing  as  it  shoitld,  it  will  soon 
have  need  of  this  capacity  for  profitable  customers,  and  will 
then  have  to  make  additional  investment  on  account  of  having 
taken  on  its  unprofitable  factory  lighting. 


The  main  question  then  is,  whether  it  is  desirable  for  an 
electric  light  company  to  take  on  such  factory  lighting,  even 
though  it  be  unprofitable,  for  the  sake  of  motor  business  which 
may  be  obtained  along  with  it,  or  for  the  sake  of  advertising, 
or  while  awaiting  the  advent  of  a  cheaper  source  of  electric 
light  which  will  hold  its  own  with  gas,  or  because  of  the 
chances  that  the  factory  will  subsequently  run  night  shifts  and 
change  from  an  unprofitable  to  a  profitable  lighting  customer. 
In  many  cases  the  company  must  rely  on  making  up  the  deficit 
on  lamp  business  by  profit  on  the  motor  business. 
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In  other  words,  the  factory  lamp  and  motor  load  must  be 
considered  in  a  lump  sum.  The  Detroit  practice  also  gives  the 
gas  company  good  talking  points  to  combat  electric  lighting  in 
general.  If  this  is  a  losing  class  of  business,  it  certainly  is 
very  much  to  the  central-station  company’s  interest  when  it  has 
this  business  to  seek  in  every  way  to  increase  the  illuminating 
efficiency  of  a  customer’s  factory  so  that  the  maximum  demand 
he  makes  on  the  central-station  during  the  peak  load  period 
may  be  kept  down.  Many  a  factory  is  lighted  with  bare  i6-cp 
incandescent  lamps  hanging  directly  in  front  of  each  workman’s 
nose.  Eight-cp  lamps  covered  with  a  metal  reflector  will  give 
much  better  illumination  on  the  work  and  save  the  eyes  of 
every  workman  in  the  factory.  This  at  once  means  a  reduc¬ 
tion  of  50  per  cent  in  the  maximum  demand  for  the  lighting 
of  individual  machines  and  benches.  One  method  of  solving 
the  whole  problem,  which  was  only  touched  upon  in  the  paper, 
but  which  in  some  cases  is  feasible,  is  to  persuade  the  cus¬ 
tomer  to  change  his  hours  of  work  so  as  to  keep  off  the  evening 
peak  with  both  lamps  and  motors,  thus  making  a  great  change 
in  the  cost  of  serving  him. 


The  Grounding  of  Secondary  Circuits. 

Elsewhere  in  this  issue  we  print  a  letter  from  Mr.  C.  M. 
Goddard,  secretary  of  the  Underwriters’  National  Electric 
Association,  commenting  on  an  opinion  recently  expressed  in 
these  columns  to  the  effect  that  the  grounding  of  alternating 
current  secondary  circuits  should  have  been  made  compulsory 
long  ago.  In  making  this  statement,  we  were  moved  not  so 
much  by  a  desire  to  criticize  the  Electrical  Committee  of  the 
Underwriters’  Association  as  to  call  forcible  attention  to  the 
matter  in  a  way  which  would  cause  electrical  interests  in 
general  to  demand  that  grounding  be  required  in  the  National 
Electrical  Code.  From  the  underwriters’  standpoint  it  is 
doubtless  entirely  logical,  but  not  in  consonance  with  the  past 
attitude  of  the  association,  to  argue  that  safety  to  property 
rather  than  safety  to  life  is  the  only  thing  the  fire  underwriters 
can  concern  themselves  with.  We  do  not  infer  from  Mr. 
Goddard’s  letter  that  the  underwriters’  committee  is  inclined 
to  take  so  narrow  a  view  of  the  situation.  It  is  true  that  the 
National  Electrical  Code  can  only  be  enforced  by  the  under¬ 
writers,  and  that  enforcement  must  be  in  the  last  resort  by  an 
increase  in  insurance  rates  where  faulty  construction  causes 
extra  fire  hazard.  The  underwriters  have  fortunately  thus 
far  been  very  broad  in  their  policy,  and  have  called  into  con¬ 
ference  committees  from  all  the  national  associations  represent¬ 
ing  electrical  interests,  in  framing  the  National  Code.  It  is 
therefore  evident  that  the  code  which  the  association  undertakes 
to  enforce  represents  something  more  than  purely  an  under¬ 
writers’  production,  although  it  is  primarily  based  on  the 
necessity  of  reducing  the  electrical  fire  hazard. 

Coming  now  to  the  technical  points  involved,  it  may  properly 
be  argued  (as  was  stated  by  a  speaker  at  the  last  National 
Electric  Light  Convention  at  Washington)  that  the  under¬ 
writers  must  recognize  anything  which  causes  danger  to  life 
in  a  building  as  equivalent  to  an  increase  in  fire  hazard.  If  a 
non-grounded  secondary  circuit  gets  crossed  with  a  high-poten¬ 
tial  circuit  and  a  watchman  or  other  occupant  of  the  building  is 
killed  by  contact  with  a  secondary  circuit,  there  will  be  no  one  at 
hand  to  extinguish  any  incipient  fire  that  may  be  caused  by  this 
defective  condition  of  the  building.  Indeed,  a  fire  starting  from 


any  cause  might,  by  death  of  an  occupant,  be  allowed  to  gain 
headway.  It  cannot,  therefore,  be  claimed  that  danger  to  life 
does  not  cause  any  additional  fire  risk.  As  to  the  fire  risk 
with  a  properly  grounded  as  compared  with  a  non-grounded 
secondary  circuit,  what  are  the  conditions  which  may  exist 
in  the  two  cases?  With  a  grounded  circuit  the  potential  that 
may  exist  between  secondary  wires  and  ground  is  much  less 
than  that  which  may  exist  if  the  secondary  is  not  grounded. 
The  very  existence  of  this  high  potential  on  secondary  wires 
is  likely  to  cause  the  breakdown  of  the  insulation  at  some  point 
where  it  will  cause  a  fire  and  is  obviously  an  extra  hazard. 
With  a  non-grounded  secondary  a  dangerous  arc  is  more  likely 
to  be  maintained  for  some  time  between  a  wire  and  some 
grounded  pipe  in  a  building  than  if  there  is  a  dead  ground  on 
the  secondary.  We  are  aware  that  some  electric  light  companies 
have  objected  to  grounding  secondary  circuits,  some  doubtless 
because  of  ignorance  or  carelessness  as  to  the  possible  results 
if  circuits  are  not  grounded,  or  what  is  worse,  from  sheer 
parsimony.  Others  have  feared  the  effect  on  transformers, 
believing  that  lightning  would  more  readily  puncture  the 
insulation  between  primary  and  secondary  if  the  secondary 
were  grounded.  We  can  only  say  that  if  the  insulation  between 
primary  and  secondary  is  so  weak  as  to  be  punctured  by  the 
grounding  of  the  secondary,  it  is  high  time  that  the  defective 
condition  of  the  transformer  be  found  out.  The  admission 
that  the  insulation  of  the  secondary  circuit  is  needed,  to  keep 
the  transformer  from  being  punctured  is  at  once  an  admission 
that  the  transformer  insulation  is  so  weak  that  a  dangerous 
potential  is  likely  to  exist  almost  any  time  on  the  ’  secondary 
circuit.  Now  that  grounding  has  been  so  thoroughly  tried,  one 
can  learn  from  the  answers  given  in  the  National  Electric  Light 
Association  question  box  and  other  sources  of  information 
that  any  company  which  has  tried  grounding  has  experienced 
no  unusual  troubles  from  burning  out  of  transformers  during 
thunderstorms;  and  in  fact,  some  companies  even  go  so  far 
as  to  say  that  there  is  less  trouble  from  this  source  since 
grounding  than  before.  If  the  latter  is  true,  it  would  certainly 
indicate  a  reduced  fire  hazard.  The  presence  of  a  grounded 
wire  among  the  electric  light  and  power  conductors  led  into  a 
building  should  certainly  tend  to  reduce  any  hazard  due  to 
lightning  on  these  conductors. 


The  'National  Code  already  contains  some  provisions  which 
are  not  even  primarily  concerned  with  the  fire  risk.  For  ex¬ 
ample,  Rule  I  (c),  relating  to  generators,  requires  that  those 
which  cannot  have  their  frames  insulated,  shall  be  permanently 
and  effectively  grounded  and  surrounded  with  an  insulated 
platform  so  arranged  that  a  man  must  always  stand  upon  it  in 
order  to  touch  any  part  of  the  machine.  Here  is  a  rule  which 
obviously  is  not  dependent  on  fire  hazard  for  its  insertion  in 
the  code,  except  insofar  as  the  fire  hazard  is  increased  by  the 
death  or  injury  of  the  dynamo  attendant.  Do  the  underwriters 
regard  this  rule  as  a  bluff,  or  do  they  propose  to  enforce  it? 
If  the  latter,  they  have  even  better  reason  to  enforce  a 
grounding  rule.  We  are  glad  that  Mr.  Goddard  has  brought 
up  this  matter,  as  we  have  sought  every  opportunity  for  some 
years  to  give  publicity  to  this  question  of  grounding  and  to 
point  out  to  central-station  companies  that  safety  to  life  of 
customers  and  freedom  from  costly  damage  suits  abundantly 
justify  and  peremptorily  demand  proper  grounding  of  secon¬ 
daries. 
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Programme  of  the  Edison  Convention. 


President  Alex.  Dow  has  issued  the  programme  of  the  annual 
convention  of  the  Association  of  Edison  Illuminating  Com¬ 
panies,  to  be  held  at  Hot  Springs,  Va.,  Sept  lo,  ii  and  12.  It 
is  evident  that  the  meeting  will  compare  in  interest  with  any 
of  its  predecessors.  There  will  be  six  reports  from  special 
committees,  as  follows:  Electric  Heating,  Mr.  J.  F.  Gilchrist; 
Incandescent  Lamps,  Mr.  J.  W.  Lieb,  Jr.;  Meters,  Mr.  J.  W. 
Cowles;  National  Code,  Mr.  W.  C.  L.  Eglin;  Steam  Turbines, 
-Mr.  C.  H.  Parker;  Storage  Batteries,  Mr.  L.  A.  Ferguson. 

In  connection  with  two  of  these  reports  it  is  expected  that 
there  w'ill  be  special  discussions;  the  committee  on  incandescent 
lamps  being  desirous  of  obtaining  expression  of  opinion  of 
membership  as  to  the  best  policy  in  governing  repairs  of  metal¬ 
lic  filament  lamps ;  and  the  committee  on  steam  turbines  having 
arranged  for  some  statements  of  recent  experience  with  steam 
turbine  installation. 

Two  subjects  for  special  discussion  are;  “Sales  of  Industrial 
Power,”  introduction  by  Mr.  Louis  A.  Ferguson;  "Periodic  In¬ 
spection  and  Testing  of  High-Tension  Apparatus  and  Lines,” 
introduction  by  Mr.  P.  Junkersfield.  Papers  will  be  read  as 
follows;  “Experimental  Data  on  Illuminating  Values,”  Dr.  C. 
H.  Sharp  and  Mr.  P.  S.  Miller;  “Smokeless  Furnaces  for 
Power  Plants,”  Mr.  W.  L.  Abbott;  “Steam  Heating  from  Cen¬ 
tral  Stations,”  Mr.  Bingley  R.  Fales;  “The  Boston  Edison  Sys¬ 
tem  in  1907,”  Mr.  L.  L.  Elden;  “The  Status  of  the  Wholesale 
Customer,”  Mr.  James  V.  Oxtoby;  “The  Raising  of  Power  Fac¬ 
tors  and  the  Regulation  of  Potential  by  the  Use  of  Rotary 
Condensers,”  Mr.  C.  V.  Stone;  “Organization  of  an  Electric 
Supply  Company  with  Particular  Reference  to  Its  Dealings  with 
Customers,”  Mr.  R.  S.  Hale;  “The  Status  of  Municipally 
Owned  and  Operated  Lighting  Plants  in  Massachusetts,”  Mr. 
L.  R.  Wallis;  “The  Work  of  the  Electrical  Testing  Labora¬ 
tories,”  Mr.  Wilson  S.  Howell;  “A  Proposed  Electric  Mutual 
insurance  Company — a  Report,”  Mr.  S.  C.  Mum  ford. 

Dr.  Charles  P.  Steinmetz  has  promised  to  talk  on  the  sub¬ 
ject  of  “High  Potential  Disturbances  in  Electric  Circuits.”  By 
request  he  will  touch  on  phenomena  recently  observed  on  under¬ 
ground  systems  of  large  capacity. 

With  regard  to  the  important  subject  of  large  gas  engines. 
President  Dow  reports  that  he  has  been  unable  to  obtain  a  suit¬ 
able  treatment.  The  papers  at  present  obtainable  are  either 
speculative  or  of  the  nature  of  advance  advertisement.  He 
submits,  as  a  fair  indication  of  the  present  status  of  large 
gas  engines  the  following  extract  from  a  paper  presented  by 
Mr.  Dugald  Clerk  at  the  annual  meeting  of  the  British  Asso¬ 
ciation  for  the  Advancement  of  Science  held  in  Leicester,  Eng¬ 
land,  July-August,  1907 :  “The  large  gas  engine  really  presents 
two  distinct  problems.  The  first  is  to  build  engines  of  large 
power  which  will  continue  to  run  effectively  and  economically 
for  long  periods  without  breaking  down,  and  the  second  is  to 
build  such  engines  at  costs  sufficiently  moderate  to  enable  the 
engines  to  compete  effectively  with  the  large  steam  engines  in 
the  matter  of  first  cost.  British  engineers  have  recognized  for 
some  time  that  the  first  part  of  the  problem  has  been  solved  to 
some  extent  on  the  Continent,  but  many  of  them  have  felt 
that  this  solution  has  involved  weights  of  material  and  costs  of 
construction  which  are  almost  prohibitive,  considering  the 
moderate  powers  obtained.  In  fact,  English  engineers  con¬ 
sider  the  large  gas  engine  as  it  at  present  exists  both  too  heavy 
and  too  costly  for  its  power.  Personally,  I  do  not  believe  that 
sound  and  continued  commercial  success  can  be  looked  for  with 
really  large  gas  engines  until  some  better  solution  be  found 
for  their  present  constructive  difficulties. 

“.\part  from  the  questions  of  the  engines  themselves,  there 
are  other  difficulties  which  prevent  the  equal  competition  of 
gas  engines  with  steam  engines  for  powers,  say,  greater  than 
400  or  500  hp.  Coal  gas  is  too  expensive  a  fuel  for  large 
engines.  Producer  gas,  evolved  by  the  suction  producer  from 
anthracite,  air  and  steam,  effectively  meets  the  wants  of 
me<lium-sized  engines  up  to  200  horse-power,  but  the  cost  of 


anthracite  handicaps  engines  of  larger  size,  and  equal  compe¬ 
tition  will  not  be  possible  until  better  bituminous  fuel  produc¬ 
ers  are  designed  than  those  which  at  present  exist.  The  work 
on  the  Continent  has  not  aided  the  solution  of  the  bituminous 
fuel  producer  problem.  Practically  all  the  large  Continental 
gas  engines  are  operated  with  blast-furnace  gas.  Some  success 
has  been  attained  in  Britain  as  the  result  of  strenuous  and 
praiseworthy  efforts  of  Mr.  Mond,  Messrs.  Crossley  and  others; 
but  it  cannot  yet  be  said  that  an  entirely  satisfactory  bituminous 
producer  has  appeared.  In  my  view,  no  bituminous  fuel  pro¬ 
ducer  can  be  considered  really  satisfactory  until  it  attains  sim¬ 
plicity,  lightness  and  the  fewness  of  parts  of  the  anthracite 
suction  producer  which  now  forms  so  large  a  British  industry.” 


Thefts  of  Electrical  Energy. 

By  some  very  clever  and  patient  detective  work,  the  New 
York  Edison  Company  has  succeeded  in  running  to  earth  and 
capturing  a  dangerous  criminal,  who  for  some  time  past  had 
been  selling  and  installing  on  its  circuits  an  ingenious  device 
for  checking  or  reversing  the  meter,  under  the  pretence  that 
it  was  a  regulator.  Some  30  or  40  ways  of  “beating  the  meter” 
are  known  and  have  been  detected,  but  this  is  admitted  to  be 
easily  one  of  the  best — or  worst.  The  electrician  in  this  case  is 
a  young  man  named  Herman  Barth,  who  seems  to  be  follow¬ 
ing  other  nefarious  lines  also,  as  when  caught  he  had  a  bottle  of 
“knockout  drops,”  the  mere  possession  of  which  is  a  serious 
offence,  involving  a  severe  term  of  imprisonment. 

The  “regulator”  is  essentially  a  big  horseshoe  magnet  which 
fits  down  over  the  top  of  the  electric  meter,  one  leg  coming  irj 
front  and  one  in  the  back  of  the  meter,  so  that  the  posi¬ 
tive  pole  of  the  magnet  inside  the  meter  is  next  to 
the  negative  pole  of  .  the  “regulator’s”  magnet,  and  vice 
versa.  The  “regulator”  is  then  connected  with  the  service 
wires,  and  since  its  magnet  is  more  powerful  than  the  one  in¬ 
side  the  meter  it  makes  the  hands  turn  backward.  One  of  the 
company’s  counsel  in  the  case  says ; 

“These  devices  have  been  used  chiefly  in  saloons.  They  are 
warranted  to  reduce  the  light  bill  more  than  half.  They  are 
usually  put  over  the  meter  late  Saturday  night,  and  by  run¬ 
ning  a  certain  number  of  hours  they  reduce  the  meter  mark¬ 
ing  for  the  previous  six  days  just  about  60  per  cent.  There  is 
no  danger  of  an  inspector  getting  into  the  basement  of  a 
saloon  Sunday  morning. 

“By  chance  some  user  of  the  ‘regulator’  left  it  on  his  meter, 
and  it  was  found  by  one  of  the  company’s  inspectors.  This 
saloon  keeper  bought,  freedom  from  prosecution  by  telling  the 
name  of  the  ‘regulator’s’  maker.  We  then  set  in  to  try  to 
catch  the  man  in  the  act  of  tampering  with  a  meter,  for  a  con¬ 
viction  can’t  be  obtained  for  simply  stealing  electricity.  There 
is  a  special  section  of  the  Penal  Code,  however,  making  it  a 
misdemeanor  for  a  person  to  interfere  with  a  gas  or  electric 
meter,  and  so  our  best  chance  w'as  to  actually  catch  the  maker 
of  the  ‘regulator’  installing  one  of  the  devices. 

“We  heard  that  a  concern  in  Clinton  Street  had  agreed  to 
buy  a  ‘regulator.’  There  is  a  legitimate  device  that  is  used 
to  regulate  the  pressure  of  gas,  preventing  it  from  blowing  out 
more  than  is  actually  needed  to  supply  a  particular  jet.  Some 
people  have  been  fooled  into  thinking  that  electricity  blows  the 
same  way,  and  they  have  been  induced  to  by  ‘regulators’  ta 
‘save  electricity.’ 

“We  told  them  that  about  the  thing  they  were  buying,  and 
they  agreed  to  let  two  detectives  and  one  of  our  men  be  pres¬ 
ent  in  the  basement  w’hen  the  ‘regulator’  was  installed.  Barth, 
they  say,  came,  cut  in  on  the  meter,  explained  the  use  of  the 
device,  and  then  was  arrested.  He  wanted  $200  for  the  ma¬ 
chine.” 

Another  recent  case  is  that  reported  from  Vancouver,  B.  C.,. 
the  details  of  which  are  furnished  us  by  Mr.  E.  Rummel,  of 
the  Columbia  Electric  Railway  Company,  Limited.  In  this  in¬ 
stance,  Mr.  William  Davis,  the  proprietor  of  a  Turkish  bath, 
tapped  the  circuit  in  such  a  manner  that  his  meters  registered' 
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only  once  in  a  while  or  else  registered  on  that  which  carried 
with  it  a  lower  rate.  One  meter  was  for  lighting  and  the 
other  for  a  sign  and  an  electric  bath.  Mr.  Rumniel  had  noted 
that  the  bills  had  fallen  off  from  $5  a  month  to  92  cents,  and 
this  led  to  an  examination,  when  the  tampering  with  the  wires 
and  meters  was  discovered.  The  magistrate  before  whom  the 
case  was' brought  sentenced  the  defendant  to  six  months  hard 
labor,  and  said :  “This  is  a  most  contemptible  charge  to  have 
brought  against  a  man.  It  involves  sneaking  methods  because 
the  crime  or  misdemeanor  is  so  hard  to  detect.  1  have  no  doubt 
about  your  guilt  after  having  gone  into  the  evidence  thor¬ 
oughly.”  In  addition  to  this  penalty  Davis  was  lined  $75  for  a 
breach  of  the  inland  revenue  act  in  tampering  with  a  meter,  and 
is  also  liable  to  punishment  for  a  breach  of  the  city  ordinances 
and  by-laws  in  installing  electric  wires  without  a  permit. 


High-Voltage  Direct-Current  Railways. 

In  a  paper  read  before  the  Chicago  Section  of  the  A.  I.  E.  E., 
Mr.  W.  J.  Davis,  Jr.,  stated  that  1200- volt  direct-driven  rail¬ 
way  equipments  had  been  sold  during  the  past  year  for  a  total 
of  129  miles  of  railway,  the  total  rating  of  the  motors  being 
11,700.  Each  of  the  car  equipments  includes  four  75-hp 
commutating-pole  motors.  The  roads  are  the  following ;  Cen¬ 
tral  California  Traction  Company,  69  miles,  6  cars;  Pittsburg, 
Harmony,  New  Castle  &  Butler,  63  miles,  12  cars;  Indianapolis 
&  Louisville,  41  miles,  10  cars;  Indianapolis,  Columbus  & 
Southern,  3  cars;  San  Jose  &  Santa  Clara,  9  miles,  8  cars. 

The  roads  that  are  now  being  equipped  may  be  divided  into 
three  classes;  1.  1  hose  which  are  required  to  operate  on  600- 
volt  direct  current  at  full  maximum  speed  as  on  the  1200-volt 
sections ;  2.  those  which  are  required  to  operate  on  6oo-volt 

direct  current,  but  at  approximately  half  maximum  speed;  and, 
3,  those  which  operate  only  on  1200  volts. 

The  first  class  requires  motors  wound  for  600  volts,  but  de¬ 
signed  to  withstand  1200  volts  without  danger  or  Hashings  or 
injury  to  the  insulation.  The  motors  are  connected  in  four- 
multiple  when  run  on  600  volts  and  in  two  parallel  groups  of 
two  motors  in  series  when  run  on  the  1200-volt  sections. 

In  the  second  and  third  classes  the  motors  may  be  wound  for 
either  600  or  1200  volts,  preference  being  given  to  the  latter  on 
account  of  the  improvement  in  the  tractive  power  at  the  slipping 
point  of  the  wheels.  In  order  to  obtain  satisfactory  commuta¬ 
tion  qualities  and  to  prevent  tendency  to  Hashing  at  the  commu¬ 
tator  at  the  high  voltages  encountered,  all  motors  for  the  1200- 
volt  system  are  provided  with  series-wound  auxiliary  poles  lo¬ 
cated  midway  between  the  magnetizing  poles,  and  so  propor¬ 
tioned  as  to  neutralize  the  armature  reaction  locally  under  all 
loads.  The  additional  insulation  required  causes  the  motors  to 
weigh  from  15  per  cent  to  20  per  cent  more  for  a  given  output 
than  6oo-volt  motors.  This  additional  weight  is  not  due  to  the 
inter-pole  construction,  as  on  the  basis  of  equal  voltages  the 
inter-pole  motor  will  weigh  about  the  same  or  a  little  less  than 
the  standard  railway  motor. 

The  control  system  is  substantially  the  same  as  that  used 
on  the  6oo-volt  system,  with  the  exception  of  some  slight 
changes  in  the  insulation  of  the  primary  circuits.  The  sec¬ 
ondary  circuits  are  all  energized  at  600  volts,  as  are  also  the 
car  heaters  and  lamps,  and  for  this  purpose  a  small  motor- 
generator  is  furnished  for  use  when  run  on  1200  volts,  the 
function  being  to  change  the  voltage  to  600.  The  capacity  of 
this  motor-generator  as  furnished  with  quadruple  75-hp  equip¬ 
ment  is  38  amperes,  which  can  provide  for  the  lighting,  heating 
and  air-pump  circuits  for  one  car,  and  the  secondary  control- 
circuit  for  a  train  of  six  cars. 

Programme  of  the  Canadian  Electrical 
Association. 

Details  have  already  been  given  in  these  columns  of  the  elec¬ 
trical  exhibition  at  Montreal,  in  connection  with  which  the  Cana¬ 
dian  Electrical  .Association  and  kindred  bodies  will  hold  conven¬ 


tions.  The  programme  of  the  association  shows  that  an  ex¬ 
cellent  meeting  may  be  e.xpected  next  week.  The  arrange¬ 
ments  have  been  made  by  a  local  committee  comprising  Messrs, 
Henry  D.  Bayne,  chairman;  .\ld.  Sadler,  J.  W.  Pilcher,  L.  J, 
Belnap,  E.  F.  Sise,  Watson  Jack  and  D.  McDould.  Registration 
headquarters  will  be  at  the  secretary’s  office  in  the  Canadian 
Society  of  Civil  Engineers’  Building,  413  Dorchester  Street, 
West. 

The  programme  is  as  follows;  Wednesday,  Sept.  11 — 9;30 
a.  ni.  Meeting  of  managing  committee.  io;30  a.  m.  Opening 
session ;  minutes ;  president’s  address ;  reports  and  communica¬ 
tions.  11  a.  m.  "Electric  Heating  and  Cooking  Devices,”  by 
Mr.  B.  Lambe.  .Afternoon  session. — 2  p.  m.  "Trials  of  the 
Operating  Man,”  by  Mr.  M.  A.  Sammett ;  “Three-Wire  Gen¬ 
erators,”  by  Mr.  B.  T.  McCormick;  question  box.  Evening — 
Visit  to  the  electrical  e.xhibition. 

Thursday,  Sept.  12. — Morning  session. — 9:30  a.  m.  “High 
Tension  Insulators  from  an  Engineering  and  Commercial 
Standpoint,”  by  Mr.  Clarence  E.  Delafield;  “The  V’alue  of  the 
Nernst  Lamp  to  the  Central  Station,”  by  Mr.  A.  E.  Fleming; 
“Incandescent  Lamps,”  by  Mr.  J.  M.  Robertson;  question  box. 
.Afternoon  session. — 2  p.  m.  “Frazil  and  .Anchor  Ice;  The 
Difficulties  They  Cause  at  Hydraulic  Plants ;  Some  Remedies,” 
by  Mr.  John  Murphy;  “The  Load  Factor,”  by  Mr.  R.  M.  Wil¬ 
son.  In  the  afternoon  a  tea  will  be  provided  for  the  ladies  at 
the  Royal  St.  Lawrence  Yacht  Club.  4 -.30  p.  m.  Executive 
session.  Evening.  Theater  party. 

Friday,  Sept.  13. — Morning  session. — 9:30  a.  m.  “Modern 
Lighting  Transformers,”  by  Mr.  G.  P.  Cole;  “The  Responsi¬ 
bility  of  Electric  Companies  for  .Accidents,”  by  Mr.  George  H. 
Montgomery ;  naming  of  standing  committees ;  next  place  of 
meeting;  unfinished’ business.  .Afternoon.  Special  cars  will  be 
provided  to  the  race  track.  Particulars  in  programme  of  en¬ 
tertainment.  Evening.  Visit  to  Dominion  Park. 


Inspection  of  Meters, 

.At  Albany  on  Aug.  29  the  Public  Service  Commission,  in  the 
second  district,  conferred  with  representatives  of  electric 
lighting  interests  of  New  York  state  for  the  purpose  of  prepar¬ 
ing  plans  for  a  system  of  inspection  and  marking  of  electric 
meters.  .A  nominating  committee  was  named  to  select  a  com¬ 
mittee  to  prepare  rules  and  regulations  whereby  the  spirit  of  the 
law  will  be  lived  up  to.  It  was  agreed  that  these  proposed  rules 
and  regulations  should  be  formulated  so  as  to  afford  ample 
protection  to  the  customers  and  at  the  same  time  not  work  any 
undue  hardships  to  the  companies. 

This  committee  was  selected  this  afternoon  by  the  nominat 
ing  committee;  T.  R.  Beal,  Poughkeepsie;  Arthur  Williams, 
Yonkers;  C.  R.  Huntly,  Buffalo;  Las  Taber,  Moravia;  L.  E. 
Imlay,  Niagara  Falls;  G.  W.  Cunningham,  Elmira;  F.  B.  H. 
Paine,  Buffalo ;  J.  C.  Langdell,  Albany ;  R.  M.  Searle,  Roches¬ 
ter;  Prof.  Robb,  Troy;  H.  J.  Blakeslee,  Syracuse,  and  J.  M. 
Sheehan,  Newburgh. 

The  new  committee,  after  it  has  prepared  rules  and  regula¬ 
tions,  will  submit  them  to  the  commission  for  approval.  The 
commission  reserves  the  right  to  make  whatever  changes  it 
deems  necessary.  In  the  conference  Chairman  Stevens,  of  the 
commission,  read  that  section  of  the  Public  Service  Commis¬ 
sions  act  which  provides  that  all  meters  shall  be  inspected,  ap¬ 
proved  and  stamped  or  marked  by  an  inspector  of  the  com¬ 
mission  before  (being  used. 

“I  am  compelled  to  say,”  said  Chairman  Stevens,  “that  this 
somewhat  drastic  provision  of  the  statute  we  have  up  to  this 
time  found  ourselves  entirely  unable  to  comply  with.  The  diffi¬ 
culties  in  putting  it  in  force  need  not  be  detailed  at  this  time, 
but  in  attempting  to  put  it  in  force  we  desire  to  follow  precisely 
the  same  course  that  we  are  following  with  all  other  subjects 
which  come  before  us  for  our  action,  and  that  is  to  confer  with 
the  persons  interested,  learn  all  of  the  practical  difficulties,  take 
advice  and  counsel  and  shape  our  rules  and  regulations  so  that 
they  will  make  and  create  no  hardship  whatsoever  and  at  the 
same  time  will  insure,  when  the  statute  is  finally  put  in  opera- 
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tion,  as  near  a  perfect  compliance  with  its  spirit  as  it  is  possible 
to  create.” 

The  same  important  subject,  as  already  noted,  has  been  up 
for  consideration  in  the  first  district — Greater  New  York — 
where  there  are  probably  125,000  electric  meters  to  be  dealt 
with,  on  consumers’  circuits,  and  in  the  inspection  of  which  the 
companies  already  employ  probably  200  men. 

Progress  in  High-Efficiency  Lighting  Units 
in  Ohio. 


Messrs.  C.  C.  Collins  and  A.  X.  Cope,  of  Columbus,  Ohion,  in 
a  report  made  at  the  Ohio  Electric  Light  .\ssociation  convention, 
Aug.  21,  gave  the  results  of  answers  to  a  number  of  questions 
sent  out  to  central-station  companies  in  the  state  regarding 
the  use  of  new  high-efficiency  electric  lamps  of  various  kinds. 
'I'he  compilation  covers  answers  from  19  companies.  The  com¬ 
mittee  fears  that  in  some  cases  high-efficiency  units  are  con¬ 
demned  for  high  renewal  cost,  when  the  fault  is  entirely  with 
the  central-station  company’s  poor  voltage  regulations ;  though 
the  company  be  loath  to  admit  it.  Central  stations  using  the 
3. 1 -watt  incandescent  lamp  report  low’  maintenance  cost,  so 
that  if  maintenance  costs  are  high  it  must  be  due  to  poor 
regulation,  which  makes  it  very  e.xpensive  to  operate  any  type 
of  lamp.  The  flaming  arc  lamp  is  used  by  15  of  the  19  com¬ 
panies,  but  its  use  is  very  restricted,  being  equal  to  only  38  kw. 
I'he  magnetite  lathp  is  used  by  two  companies  for  street  light¬ 
ing.  Its  adaptability  is  shown  by  the  satisfaction  w'hich  it  is 
giving  and  by  extremely  low  rates  secured  by  cities  using  them. 
The  Cooper-Hewitt  lamp  is  used  by  five  of  the  companies,  its 
use  being  limited  to  photograph  galleries,  printing  offices  and 
machine  shops.  No  Moore  tubes  are  in  use.  Twelve  com¬ 
panies  are  using  the  Gem  lamp.  This  lamp  seems  to  be  in  very 
general  use.  Two  companies  are  using  the  tantalum  lamp.  One 
company  is  using  the  tungsten  lamp.  The  Xernst  lamp,  like  the 
Gem,  is  in  very  general  use,  11  of  the  19  companies  using  it. 
The  average  number  of  glowers  per  lamp  is  three.  The  re¬ 
plies  indicate  that  we  may  expect  a  life  from  magnetite  lamp 
electrodes  of  180  hours;  from  the  Gem  lamp  of  500  to  600 
hours,  and  from  the  Nernst  lamp  600  to  700  hours.  Seven 
companies  of  the  19  are  using  a  3.5-watt  carbon  filament  lamp, 
due  in  the  majority  of  cases,  to  poor  regulation  of  voltage. 
Every  company  replying  states  that  an  increase  in  revenue  has 
been  noticed  after  introducing  high-efficiency  units.  It  is  very 
evident  that  business  has  been  secured  which  could  not  have 
been  gotten  in  any  other  way.  The  replies  in  regard  to  voltage 
regulation  are  very  vague  and  indicate  that  sufficient  attention 
is  not  being  given  this  most  important  factor. 

In  the  discussion  President  Engel  said  that  it  appeared  from 
the  report  that  the  larger  cities  had  taken  up  the  high-efficiency 
units  like  the  Gem  and  Nernst  lamps  very  freely  and  with 
more  or  less  success,  but  the  smaller  stations  had  not  been 
heard  from.  One  member  cited  a  case  in  his  city  where  a 
merchant  substituted  four  tantalum  lamps  instead  of  ten  com¬ 
mon  lamps  for  window  lighting  and  is  using  them  more  hours 
per  day,  paying  the  central-station  company  more  money  and 
being  better  satisfied.  Both  the  Gem  and  tantalum  lamps  are 
pleasing  customers.  The  result  of  400  installed  by  this  station 
has  been  to  broaden  the  peak. 

Mr.  F.  W.  Willcox,  of  the  General  Electric  Company,  said 
that  the  new  incandescent  lamps  had  the  advantage  that  there 
is  no  antiquation  or  writing  off  of  first  cost  each  year  because 
there  is  no  depreciation  besides  the  renewal  cost.  Future  im¬ 
proved  lamps  will  fit  present  sockets  and  reflectors.  The  Gem 
lamp  costs  so  little  more  than  the  ordinary  carbon  lamp  that 
the  manager  of  a  station  can  furnish  it  on  the  same  basis  of 
renewals  as  the  ordinary  lamp.  He  suggested  that  central  sta¬ 
tions  furnishing  free  renewals  of  ordinary  lamps  could 
furnish  customers  using  tantalum  lamps  entirely  with  free 
renewals  at  an  additional  cost  of  0.5  to  i  cent  per  kw-hour, 
A  similar  course  could  be  pursued  with  regard  to  the  tungsten 
lamp,  the  renewal  cost  of  which  would  be  still  higher  than  the 


tantalum.  Another  plan  would  be  to  make  a  fixed  maintenance 
charge  per  month  to  tantalum  lamp  users.  Although  there  is 
at  present  no  complete  data  as  to  the  life  service  of  the 
tantalum  lamp,  a  maintenance  charge  of  5  cents  per  month 
w’ould  amply  cover  it.  In  some  way  or  other  the  central 
station  should  maintain  .the  control  of  the  lamp,  because  the 
ordinary  user  does  not  know  how  and  will  not  take  proper  care 
of  the  maintenance  of  his  lamps.  The  service  should  be  kept 
up  to  standard  by  intelligent  care  on  the  part  of  the  station. 
The  well-known  delicacy  of  the  tungsten  lamp  filament  was 
simply  a  temporary  trouble  that  will  be  overcome.  The  Wels- 
bach  mantle  is  fragile,  but  the  difficulty  has  been  practically  met. 
The  life  of  the  Gem  filament  lamp  has  been  materially  improved 
the  past  year  as  the  result  of  steady  and  careful  work.  If  it 
is  possible  to  produce  a  Gem  filament  of  an  efficiency  of  2  watts 
per  candle,  it  would  be  a  lamp  which  by  reason  of  its  low  cost, 
strength  and  flexibility  of  use  would  perhaps  be  a  very  serious 
competitor  of  the  metal  filament  such  as  the  tungsten  and 
tantalum.  How  far  the  carbon  filament  of  two  watts  per 
candle  would  lead  the  tungsten  would  depend  upon  the  cost  of 
the  tungsten.  With  the  tungsten  lamp  having  an  efficiency  three 
times  that  of  the  ordinary  carbon  filament  lamp,  a  tremendous 
advance  is  realized.  Asked  as  to  the  life  and  depreciation  in 
candle-power  of  the  tungsten  multiple  lamp,  Mr.  Willcox  said 
that  it  was  too  early  to  know  what  these  lamps  would  do,  as 
there  have  not  been  enough  of  them  used.  The  life  seemed  to 
be  in  the  neighborhood  of  1000  hours  with  a  candle-power  main¬ 
tained  within  90  per  cent  of  the  original,  but  further  experience 
might  change  these  figures.  The  tungsten  lamp  had  not  yet 
been  listed,  but  would  unquestionably  cost  more  than  the  tan¬ 
talum.  By  using  the  lamp  in  the  larger  sizes,  the  cost  would 
not  be  so  great  as  in  the  smaller  sizes,  but  it  costs  nearly  as 
much  to  make  a  small  lamp  as  a  large  one.  It  was  unfair  to 
compare  the  cost  of  a  new  device  like  the  tungsten  lamp  with 
the  cost  of  an  ordinary  carbon  filament  lamp,  which  is  made 
more  effectively  and  cheaply  in  small  sizes. 

Mr.  Otto  Foell,  chief  engineer  of  the  Xernst  Lamp  Company, 
expressed  the  opinion  that  there  was  no  immediate  need  for 
a  higher-efficiency  lamp  than  a  multiple-glower  Xernst,  from  the 
central-station  manager’s  point  of  view.  The  central-station 
manager  needs  a  lamp  which  he  can  maintain  with  advantage 
to  himself.  He  then  compared  a  40-cp,  50-\vatt  tungsten  lamp 
obtainable  in  large  quantities  at  $1.10,  with  an  average  life  of 
1000  hours,  to  one  of  the  new  lio-watt  higher-efficiency 
Xernst  lamps.  The  maintenance  cost  per  kw-hour  for  the  tan¬ 
talum  lamp  would  amount  to  2.2  cents;  that  of  the  Xernst  lamp 
0.5  cent.  He  stated  that  two  of  the  tungsten  lamps  were  equiva¬ 
lent  to  one  of  the  iio-watt  Nernst  lamps,  but  he  gave  no 
candle-power  for  the  Nernst  lamp.  He  did  not  believe  that  the 
tungsten  la;np  could  be  manufactured  commercially  in  the  near 
future;  which  was  borne  out  by  the  fact  that  tungsten  lamps 
are  now  on  the  market  to  operate  four  in  series  on  1 10  volts ; 
a  tacit  admission  that  if  there  was  a  chance  of  the  tungsten 
lamp  being  perfected  for  multiple  operation,  this  would  not 
have  been  done.  There  was  no  higher-efficiency  lamp  than  the 
Nernst  available  which  permitted  of  uniformity  in  design 
throughout  an  installation.  Mr.  Willcox  replied  that  the  Xernst 
lamp  had  the  disadvantages  of  high  initial  investment  cost 
and  a  maintenance  more  difficult  than  the  incandescent  lamp. 

Mr.  C.  H.  Davis,  of  the  Xernst  Lamp  Company,  claimed  that 
on  the  basis  of  candle-power,  the  cost  of  one  and  two-glower 
lamps  was  about  the  same  as  that  of  the  Gem  lamps  with  their 
necessary  equipments.  Mr.  Willcox  promptly  showed  that  this 
was  not  the  case. 

.  .  -  - 

Points  on  Residence  Wiring  and  New-Busi- 
ness  Getting  from  the  Ohio  Convention. 

The  Ohio  Electric  Light  Association,  at  its  Toledo  conven¬ 
tion  in  August,  devoted  considerable  time  to  a  discussion  of 
plans  for  securing  the  wiring  of  residences  and  to  the  question 
of  allowing  outside  contractors  to  do  the  wiring,  as  compared 
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with  wiring  by  central-station  companies  themselves.  As  to  the 
best  general  policy  for  a  company,  the  usual  conflict  of  opinion 
occurred.  Some  thought  that  the  wiring  was  best  done  by  the 
central-station  company;  others  thought  it  best  to  leave  this  to 
a  local  contractor  when  a  reliable  contractor  can  be  induced  to 
locate  in  the  town.  One  member  reported  considerable  profit 
on  wiring  business  for  the  past  few  years,  and  thought  the 
company  might  as  well  make  this  profit  and  do  a  contracting 
business  as  to  let  some  outsider  do  it.  Others  did  wiring  simply 
because  they  could  get  no  reliable  contractor  to  locate  in  the 
town.  Some  amusing  instances  were  given  of  unsatisfactory 
and  even  fraudulent  w’ork  done  by  contractors.  In  one  case 
wires  had  simply  been  stuck  through  the  plaster  at  the  outlets 
and  there  were  no  circuits.  In  order  to  determine  the  practice 
of  the  contpanies  represented,  a  vote  was  taken,  with  the  result 
that  it  appeared  that  21  companies  did  wiring  contracting  and 
12  did  not  do  wiring.  The  following  are  among  the  special 
offers  different  companies  are  making  to  secure  residence  cus¬ 
tomers,  taken  from  convention  discussions  and  from  conversa¬ 
tion  with  different  central-station  men: 

Massillon,  Ohio. — Mr.  VV.  E.  Russell  reported  that  at  Massillon, 
a  town  of  15,000,  there  are  no  wiring  contractors.  The  Massil¬ 
lon  Light,  Heat  &  Power  Company  does  all  the  work  in  that 
line.  It  offers  to  wire  a  small  house  free,  provided  the  house 
owner  will  pay  a  minimum  bill  of  $1.50  a  month  for  two  years; 
figuring  that  it  will  cost  $9  to  wire  the  house.  The  ordinary 
minimum  bill  is  $l  ;  so  this  allows  50  cents  monthly  to  pay  for 
the  wiring.  If  the  customer  does  not  want  to  pay  $1.50  for 
two  years,  he  can  have  the  option  of  $1.25  for  four  years.  In 
this  way  120  new  customers  had  been  taken  on  in  the  last  two 
months  and  a  half. 

W ilmington ,  Ohio. — Mr.  J.  C.  Martin,  of  Wilmington,  bought 
a  municipal  plant  February,  1903,  with  159  customers  on  the 
books  and  15  or  20  not  on  the  books,  who  had  not  been  paying. 
There  were  no  power  customers.  He  has  secured  a  400-hp 
motor  load  and  is  driving  the  largest  auger-bit  factory  in  the 
United  States  and  a  number  of  other  factories.  One  cus¬ 
tomer  who  raises  poultry  uses  electric  power  for  his  grinding 
machines,  wood  saws,  churns,  etc.,  all  from  the  same  motor. 
The  number  of  customers  has  increased  from  159  to  700.  There 
is  one  local  contractor,  but  the  company  never  bids  against  him. 
The  customers’  wiring  applications  consist  of  two  schedules. 
Under  Schedule  A  is  included  everything  that  is  properly 
chargeable  to  the  wiring,  from  the  fuse  plug  to  the  point  where 
the  wires  come  through  the  ceiling.  Under  Schedule  R  are 
switches,  chandeliers,  drops  or  whatever  lighting  appliances  the 
customer  has.  If  the  aggregate  of  A  and  B  is  $25,  of  which  A 
is  $15  and  R  $10,  the  customer  pays  $25  and  the  collector  re¬ 
ceipts  for  it.  At  the  bottom  of  the  schedule  he  certifies  that 
the  customer,  having  paid  his  bill,  is  entitled  to  a  credit  of  $15 
to  apply  against  all  future  lighting  bills.  The  meter  is  read 
monthly,  but  no  bill  presented  until  the  customer  has  exhausted 
his  credit  memorandum  under  Schedule  A.  In  the  meantime 
the  family  has  contracted  the  habit  of  using  electricity.  They 
are  always  urged  to  take  irons  and  as  many  devices  as  possible 
that  consume  current.  It  would  take  tw'o  or  three  years  to 
educate  them  up  to  these  under  a  different  introduction  plan. 
When  the  credit  memorandum  is  used  up  the  customer  is  sur¬ 
prised,  but  has  formed  a  habit  that  he  will  not  get  over. 

Cleveland,  Ohio. — Mr.  J.  Kermode  gave  an  interesting  account 
of  recent  developments  in  the  movement  to  get  old  houses  wired, 
which  began  in  Cleveland  some  time  ago  and  was  reported 
upon  at  the  1906  Ohio  convention.  The  company,  last  year,  after 
extended  investigation  arrived  at  an  average  price  per  outlet 
for  wiring  the  different  rooms  of  houses  of  different  kinds,  and 
a  schedule  of  these  average  prices  was  adopted  for  the  taking 
of  contracts.  It  is  easy  to  get  new  houses,  but  difficult  to  get 
the  old  ones  where  the  fixtures  are  already  in  for  gas.  A 
company  can  always  get  business  by  extending  its  lines,  but  it 
is  hard  to  increase  the  business  on  old  lines.  For  that  reason 
a  liberal  policy  is  desirable  in  the  wiring  of  old  houses.  The 
Cleveland  Electric  Illuminating  Company  formerly  had  solici¬ 
tors  working  to  secure  the  wiring  of  old  residences  exclusively. 


These  solicitors  took  contracts  for  wiring  at  the  rates  pre¬ 
scribed  by  the  printed  schedule,  this  schedule  being  given  in 
these  columns  in  the  issue  of  Sept.  15,  1906.  The  central-sta¬ 
tion  company  would  then  turn  these  contracts  over  to  various 
electrical  contractors  in  the  city  to  carry  out.  .\s  the  payments 
were  made  on  the  installment  plan,  the  central-station  company 
had  to  pay  the  contractors  a  15  per  cent  bonus  for  carrying  the 
accounts  for  one  or  two  years.  This  plan  is  now  being  changed. 
The  company  has  withdrawn  its  solicitors  and  the  electrical 
contractors  are  putting  20  men  in  the  field  soliciting  on  old 
houses.  Instead  of  paying  the  contractors  a  bonus  for  carry¬ 
ing  this  account,  the  contractor  must  get  his  counteract  bonus 
out  of  the  price  charged  the  customer.  The  company,  to 
counteract  this  extra  price,  agrees  to  credit  the  customer  on  his 
monthly  bills  up  to  an  amount  equal  to  15  per  cent  of  the  cost 
of  his  wiring  if  the  wiring  is  taken  at  a  price  corresponding 
to  the  schedule.  If  the  contractor  takes  the  wiring  at  a  lower 
price,  the  customer  still  gets  the  benefit  of  a  credit  of  15  per 
cent  on  the  schedule  price.  The  company  helps  the  contractor 
by  advertising,  circular  letters,  etc.  The  result  of  experience 
so  far  is  that  solicitors  will  average  about  one  customer  per 
day.  The  cost  of  securing  these  customers,  including  solicit¬ 
ing,  advertising  and  miscellaneous  expenses,  is  about  $4  each, 
though  at  the  beginning  of  the  campaign  it  was  $6.  About  600 
houses  have  been  wired  on  the  installment  plan  in  Cleveland 
during  the  past  year,  of  which  only  two  owners  failed  to  pay. 
One  of  these  was  a  real  estate  man,  and  in  another  case  the 
house  changed  hands  and  the  new  owner  refused  to  pay  for  the 
wiring  ordered  by  the  original  owner. 


Report  on  Electric  Heating  Devices. 

A  report  was  made  by  Mr.  Mathias  E.  Turner,  of  Cleveland, 
to  the  Ohio  Electric  Light  Association  convention,  Aug.  21,  on 
“Electric  Heating  Devices,”  its  scope  being  confined  to  electric 
heating  appliances  for  household  purposes.  It  is  the  custom 
generally  for  central-station  companies  to  advertise  and  sell 
these  appliances,  but  the  time  should  not  be  far  distant  when 
electric  heating  devices  will  be  so  well  advertised  and  their 
uses  so  well  understood  that  they  will  be  sold  in  large  quanti¬ 
ties  as  other  household  utensils  are  sold  by  department  and 
other  stores.  It  will,  however,  before  that  time  be  necessary 
for  the  manufacturers  to  build  a  much  more  durable  and  eco¬ 
nomically  operated  line  of  goods.  Mr.  Turner  has  thought  best 
to  refer  to  these  defects  in  detail  in  the  apparatus  with  which 
he  has  had  experience  during  the  present  year. 

The  first  general  criticism  is  that  most  electric  heating  de¬ 
vices  are  too  slow  in  heating.  What  is  needed  is  higher  tem¬ 
peratures  during  the  first  few’  minutes,  and  if  necessary  to  get 
it,  to  use  more  current  for  a  shorter  space  of  time.  The  sec¬ 
ond  general  criticism  is  that  the  methods  used  for  attaching 
the  appliances  to  the  electric  circuit  must  be  improved.  It  is 
desirable  that  the  attachment  be  a  flexible  cord,  removable 
both  from  the  heating  appliance  and  the  circuit,  with  a  simple, 
durable  plug  for  making  the  connection  and  disconnection  to 
the  heating  appliance,  which  does  not  necessitate  the  burning 
of  hands  or  the  upsetting  of  the  vessel’s  contents  and  will  not 
continually  open  or  short-circuit.  In  the  laundry,  immersion 
coils  are  practical  for  boiling  clothes  in  the  clothes  boiler,  the 
chief  objection  to  their  use  being  the  danger  of  severe  shocks 
where  the  laundry  floor  is  wet.  Laundry  irons  of  6-lb.  weight 
and  single  heat  are,  perhaps,  best  adapted  to  general  household 
use.  A  switch  located  on  the  iron  is  a  simple  and  effective 
improvement  over  the  former  method  of  heat  regulation  for 
ironing  different  materials. 

Criticizing  electric  cooking  outfits,  he  limits  himself  to  his 
own  experience  in  catering  to  the  wants  of  a  number  of  pur¬ 
chasers  of  complete  cooking  sets.  In  these  cases  the  type  of 
outfit  advised  was  an  oak  table  with  a  slate  switchboard  at  the 
back  and  an  oak  raised  shelf  at  the  side  for  the  oven.  The  table 
legs  were  equipped  with  well  adjusted  castors.  On  the  back 
of  the  switchboard  was  an  asbestos-lined  cabinet  containing 
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the  fuses.  In  front,  three  base  receptacles  for  single  heat  ap¬ 
pliances  and  four  three-point  plug  attachments,  were  set  in 
flush  with  the  slate.  Above  these  connecting  points  were 
placed  three  snap  switches  indicating  “off”  and  "on,”  and  four 
three-heat  snap  switches  indicating  “off,”  “low,”  “medium,” 
“high.”  Flexible  cords  i8  ins.  long  were  provided,  having  at 
the  circuit-connecting  end  Hubbell  plugs  for  single-heat  cords 
and  three-pronged  plugs  with  handles  for  three-heat  cords. 

Manufacturers  are  developing  two  distinct  types  of  cooking 
outlits :  One  in  which  the  portable  appliances  are  connected 
to  a  table  similar  to  that  described ;  and  one  in  which  sta¬ 
tionary  heating  disks  are  designed  much  like  the  ordinary  gas 
range,  the  difference  only  being  that  disks  are  used  in  place  of 
flame  burners.  It  may  be  that  neither  of  these  types  is 
best.  Possibly  sectional  shelves  mounted  with  switches,  con¬ 
nectors  and  disks,  and  capable  of  easy  connection  end  to  end 
or  above  and  below  each  other,  may  offer  a  much  more  fle.xible 
method,  adaptable  to  extension  from  a  very  small  cooking  out¬ 
fit,  as  the  need  for  a  larger  outfit  increases  in  many  families. 

The  electric  oven  with  heaters  top  and  bottom,  is  a  superior 
balcer,  but  decidedly  wasteful  of  heat.  A  chef  proficient  in 
electric  cooking  stated  that  it  w-as  the  best  baker  he  had  ever 
used.  But  this  one  piece  of  apparatus  wastes  so  much  heat 
that  through  it  electric  cooking  development  is  somewhat  re¬ 
tarded.  .  The  oven  should  be  very  much  better  heat  insulated ; 
it  should  be  deeper ;  its  door  should  be  at  the  narrower  end  and 
fitted  practically  air  tight  when  closed;  it  should  be  easy  to 
clean ;  it  should  heat  to  a  sufficiently  high  temprature  in  about 
lo  minutes  and  maintain  a  temperature  suitable  for  most 
baking  purposes  for  several  hours,  consuming  not  more  than 
230  watts — which  it  will  do  if  properly  constructed. 

In  a  particularly  well  equipped  kitchen,  an  electric  cooking 
outfit  replaced  a  gas  range,  excepting  only  a  vertical  gas  broiler ; 
later  a  vertical  electric  broiler  (so-called  restaurant  size)  was 
tried.  A  voluntary  testimonial,  given  below,  indicates  the  suc¬ 
cess  : 

“This  is  the  first  time  I  have  found  to  write  and  tell  you 
about  the  electric  broiler.  I  have  tried  fish,  chops  and  steaks, 
and  in  each  experience  success  was  the  word.  No  smoke,  no 
smell,  no  flame.  I  think  it  quite  the  best  of  all  the  electrical 
utensils  that  I  have  tried  for  you.  I  intend  to  keep  it,  and 
would  ask  you  to  get  me  one  extra  w'ire  broiler,  as  in  steady 
cooking  two  are  needed.” 

This  particular  type  of  vertical  broiler  is  one  of  the  best  de¬ 
signed  cooking  appliances  of  any  kind  that  has  come  to  the 
notice  of  your  reporter. 

Hot  water  always  available  is  requisite  in  all  households. 
Until  recently  it  has  only  been  possible  to  obtain  a  sufficient 
quantity  of  hot  water  for  washing  purposes  by  means  of  im¬ 
mersion  coils  or  similar  devices  which  are  bothersome  to  use, 
and  this  has  made  it  necessary  for  would-be  exclusive  users 
of  electricity  to  obtain  hot  water  by  other  means.  Lately 
there  has  been  put  on  the  market  an  instantaneous  electric 
water  heater.  This  device,  together  with  all  the  other  electri¬ 
cal  heating  appliances — more  or  less  perfected — now  enables  us 
to  specify  in  the  house  building  plans  (where  we  are  per¬ 
mitted  hy  prospective  customers)  special  heating  circuits  and 
single-pipe  water  systems,  for  tlie  exclusive  use  of  elec¬ 
tricity  in  all  the  duties  usually  performed  by  other  iiluminants 
and  fuels,  excepting  winter  interior  heating,  which  we  must 
still  allow  the  furnace  to  do. 

It  is  pertinent  for  your  reporter  to  say,  that  in  so  far  as  his 
experience  goes,  it  is  at  present  inadvisable  for  central  sta¬ 
tions  to  accept  manufacturers’  “Complete  Cooking  and  Heat¬ 
ing  Outfits,”  but  rather  to  build  up  their  own  sets,  each  piece 
being  selected  from  the  manufacturer  who  may  be  making  the 
best  article  for  the  particular  work  it  will  be  called  upon  to 
perform. 

It  is  very  necessary  to  the  rapid  development  of  electric  cook¬ 
ing  and  heating,  that  these  pioneer  electric  outfits  give  as  little 
trouble  as  possible  to  the  users  of  them. 

It  was  not  possible  to  obtain  from  all  the  users  of  electrical 
cooking  outfits  data  relative  to  the  average  number  of  persons 


in  each  household,  etc.,  by  reason  of  many  families  using  these 
outfits  being  away  from  the  city  on  a  vacation.  Reliable  data 
were,  however,  collected  from  ii  homes  using  complete  cook¬ 
ing  outfits,  as  given  in  the  accompanying  table : 


Full 

Average  Xo. 

Average 

Average 

All  or  Partly 

Number. 

Months 
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Kw-hours  Used  Per  Month 

Electric 
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Cooked  for. 

Per  Month. 
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Cooking. 

, 

1 1 

7 

237 

*34 
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2 

6 

3 

85 

25 

all 

3 

5 

3 

62 
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4 

2 

•71 

24 

all 

5 

I 

3 

34 

1  I 
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6 

2 

47 

9 

partly 

- 

2 

7 

68 

lo 

partly 

8 

2 

4 

40 

1 0 

partly 

9 

4 
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34 

6 

partly 

10 

5 

8 
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45 

partly 

I  1 

I 

9 

71 

8 

partly 

20 

5SS 

28 

all 

42 

654 

16 

partly 
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’Includes  laundry  ironing  and  water  heating, 
tincludes  laundry  ironing. 

The  above  number  of  families  using  electric  cooking  outfits 
exclusively  is  too  small  to  draw  any  definite  conclusions,  yet 
it  w’ould  indicate  that  we  might  expect  with  the  growth  of  this 
branch  of  the  business  an  increased  energy  consumption  of 
from  100  to  200  kw-hours  per  residence  per  month. 

In  Cleveland  a  two-rate  method  is  used  for  billing  residences. 
The  result  is  that  electric  heating  generally  receives  the  bene¬ 
fit  of  the  secondary  or  low^er  rate.  In  fact,  the  cooking  in  all 
the  II  residences  cited  was  done  at  a  5-cent  rate.  The  expense 
under  these  conditions  compares  favorably  with  artificial  gas. 

I  To  illustrate  how  popular  electrical  energy  consuming  de¬ 
vices  are  becoming  in  the  home,  there  w’ere  sold  in  Cleveland 
by  the  Illuminating  Company  during  the  12  months  preceding 
last  June,  over  1100  electrical  heating  devices.  This  was  done 
through  the  efforts  of  one  salesman,  and  newspaper  advertising. 
There  are  now’  being  sold  over  100  such  devices  a  month  with¬ 
out  the  aid  of  any  direct  solicitation.  In  addition  to  this,  sup¬ 
ply  dealers  have  been  selling  their  quota  in  the  city. 

DISCUSSION. 

Prof.  F.  C.  Caldwell,  of  Ohio  State  University,  thought  that 
the  cost  of  cooking  and  heating  devices  for  the  kitchen  must 
be  reduced,  as  there  is  no  place  where  there  is  a  greater  de¬ 
sire  to  economize  than  in  kitchen  appliances.  Lagging,  or  heat 
insulation,  is  one  of  the  things  that  ought  to  be  improved.  Here 
the  amount  of  heat  necessary  to  heat  up  the  lagging  is  a  seri¬ 
ous  matter.  Where  a  heating  device,  like  an  oven,  is  started  in 
the  morning  and  kept  at  the  same  temperature  for  a  length  of 
time,  that  does  not  cut  so  much  figure.  He  suggested  that 
good  results  might  be  obtained  by  double-jacketing  the  oven 
and  establishing  a  vacuum  between  the  jackets,  to  be  secured 
by  a  small  air  pump  attached,  upon  which  a  few  strokes  could 
be  taken  daily,  sufficient  to  maintain  the  vacuum. 

Mr.  J.  Kermode,  of  Cleveland,  said  the  only  trouble  experi¬ 
enced  with  electric  irons  had  been  on  a  lot  of  98  220-volt  irons 
in  a  clothing  factory  where  the  irons  kept  burning  out,  and  it 
was  finally  discovered  that  the  pressers  in  dampening  cloth 
were  putting  too  much  water  on  it  and  the  large  amount  of 
steam  ruined  the  insulation  where  the  cord  and  connecting  post 
came  together  behind  the  handle. 

Mr.  Martin  reported  100  irons  in  use  in  a  town  of  700  cus¬ 
tomers.  Only  eight  or  ten  of  these  had  been  returned  for  re¬ 
pairs,  some  of  which  were  damaged  by  bad  usage  by  being 
waxed  and  the  wax  afterward  being  scraped  off  with  a  knife- 
blade.  He  estimated  that  for  a  family  of  six  the  iron  is  worth 
$i  a  month  to  the  central  station.  It  is  one  of  the  best  energy 
consumers  the  station  has. 

Mr.  Plaice,  of  New  Bremen,  said  that  he  started  in  1905  with 
12  irons  on  a  flat  rate  of  75  cents  per  month  for  a  family  of 
five  and  5  cents  for  each  additional  member.  He  lost  10  out 
of  these  12  the  first  year  and  concluded  it  was  bad  business. 
The  second  year  he  put  everything  on  a  meter  basis  and  put 
out  50  irons  last  year,  losing  but  three  out  of  that  number. 
This  year  he  had  80  connected,  and  so  far  had  not  lost  one. 
Kighty  per  cent  of  these  irons  are  rented.  He  thought  the 
manufacturer  should  provide  a  better  cord,  thus  obviating  pres¬ 
ent  annoyance  through  repeated  calls  to  make  cord  repairs. 
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In  connecting-up  irons  he  did  not  allow  the  customer  to  put 
them  on  a  general  lighting  circuit.  He  put  in  a  special  drop. 

President  Engel  said  that  many  customers  want  to  use  the 
iron  in  other  rooms  than  the  kitchen.  His  company  requires 
that  the  customer  put  in  a  knife  switch  with  a  receptacle  on 
the  wall  close  to  the  switch  for  attaching  the  plug  from  the 
iron. 

Mr.  Grabhill  said  that  his  company  had  installed  a  number  of 
irons  to  be  used  by  two  or  three  families  in  one  flat,  using  one 
laundry  in  common.  Circuits  were  run  so  that  this  iron  could 
be  used  on  the  individual  meter  of  the  customers,  the  switch 
for  each  customer  being  locked  in  some  manner. 

Mr.  Rust,  of  Greenville,  said  it  was  his  company’s  practice 
to  use  a  pendant  switch  with  the  iron  and  instruct  customers 
never  to  turn  the  iron  off  at  the  socket,  but  to  use  the  pendant 
switch.  He  encouraged  customers  to  use  the  iron  in  any  room 
in  the  house. 

••• 

CURRENT  NEWS  AND  NOTES. 


DARING  WIRE  THEFT. — At  4  a.  m.  the  lamps  were  lighted 
on  the  circuits  at  Norwood,  Mass.,  recently.  No  sooner 
had  the  current  been  shut  off  than  thieves  climbed  the  poles 
and  got  away  with  half  a  mile  of  copper  wire.  Old  linemen 
are  suspected,  as  the  job  was  a  clean  one,  but  the  police  have 
been  unable  to  find  any  traces. 


CRIME  AND  LIGHT. — Chief  Shippy,  of  the  Chicago  police 
force,  is  quoted  as  saying  that  lamps  at  all  alley  entrances  in 
the  more  populous  parts  of  the  city  would  make  it  possible  for 
the  police  to  make  Chicago  “as  peaceful  as  a  country  village." 
The  Chicago  Record-Herald,  commenting  on  this,  says  that 
the  city’s  official  poverty  has  done  it  as  much  harm  in  prevent¬ 
ing  the  complete  lighting  of  the  streets  as  in  any  other  way. 


THE  TELEGRAPH  STRIKE  seems  to  be  slowly  petering 
out.  The  latest  news  is  that  in  Texas  the  Postal  employees  have 
hoisted  the  white  flag,  and  are  trying  to  get  back  their  old  posi¬ 
tions  in  large  numbers.  President  Roosevelt  has  denied  em¬ 
phatically  the  rumors  as  to  his  intention  to  intervene.  Mean¬ 
time  the  operators  have  raised  their  demand  for  an  increase  of 
wages  to  25  per  cent.  The  Long  Island  Railroad  has  granted 
its  operators  an  advance  of  about  $5  a  month,  applicable  to 
both  station  operators  and  tower  signal  men,  taking  effect  Oct. 
I.  Cases  of  violence  on  the  part  of  strikers  are  reported  from 
one  or  two  points,  but  at  the  main  offices  in  the  great  cities 
quietude  prevails,  and  there  is  no  outward  sign  of  any  trouble. 


LIGHTING  OF  GROSSE  POINT  FARMS.— Yhe:  aristo¬ 
cratic  suburb  of  Grosse  Point  Farms,  near  Detroit,  has  a 
street  about  11,200  ft.  long,  facing  the  lake,  with  houses  on 
one  side  only.  This  street  is  about  to  be  lighted  with  5.5- 
ampere  series  50-cp  Gem  lamps,  two  of  which  will  be  placed 
on  each  pole.  There  will  be  41  poles  of  ornamental  iron  con¬ 
struction  in  the  11,200  ft.  The  spacing  will  be  irregular  in 
order  to  conform  to  the  frontage  of  the  different  estates  along 
the  street ;  the  location  of  poles  being  agreed  upon  by  the 
commissioner  of  public  works  and  the  property  owners  im¬ 
mediately  interested.  The  wires  will  be  underground  in 
a  bituminized  fiber  conduit.  Later  on  tungsten  series  lamps  of 
the  same  current  and  candle-power,  but  of  lower  voltage,  will 
probably  be  substituted. 


HEATING  PAPER  DRY’ER.S. — .\ttempts  are  being  made 
in  France  to  use  electricity  in  the  heating  of  paper  dryers, 
and  to  dispense  with  steam  in  the  cylinders.  As  the  cylinders, 
with  electricity,  have  no  pressure  of  steam  to  bear  and  no 
steam  pipes  they  can  be  made  lighter.  The  present  style  of 
cylinder  can,  it  is  said,  be  transformed  for  using  the  new  mode 
of  heating  by  simply  placing  a  fixed  electrical  resistance  in 
the  center,  at  the  point  formerly  occupied  by  the  direct  fire 
in  primitive  systems.  The  extremities  of  the  cylinder  are  closed 
to  prevent  loss  of  heat.  If  there  is  room  it  is  considered  pref¬ 


erable  to  place  the  resistances  against  the  internal  metal  walls 
of  the  cylinder.  One  notable  advantage  of  this  new  system 
is  said  to  be  the  ease  with  which  the  temperature  of  the  cylinder 
can  be  regulated  while  in  operation.  Taking,  for  instance, 
the  case  of  a  machine  producing  60  kilos.  (132  pounds)  of 
paper  per  hour,  and  supposing  that  the  paper  reaches  the  dryers 
with  50  per  cent  of  water  to  be  vaporated,  the  electric  system 
is  thus  seen  to  be  capable  of  evaporating  30  kilos.  (66  pounds) 
of  water  per  hour.  So. as  not  to  injure  the  paper  progressive 
drying  is  recommended,  three  cylinders  being  used  of  the 
respective  temperatures  of  70  deg.,  100  deg.  and  130  deg.,  C. 
(158  deg,  212  deg.  and  266  deg.,  F.).  The  total  power  needed 
is  35  horse-power,  supposing  the  cylinders  to  be  ,of  equal 
diameter  and  to  need  respctively  9,  12  and  14  horse-power. 
It  is  remarked  that  this  seems  rather  a  large  consumption  of 
electrical  power,  but  as  paper  mills  have  often  a  large  amount 
of  hydraulic  power  at  their  disposal  this  fact  is  not  regarded 
as  being  of  much  practical  importance. 


LIGHT  A  LUXURY. — One  of  the  fundamental  reasons 
given. for  subjecting  public  service  corporations  to  regulation  of 
price  is  that  light  is  a  necessity  that  everybody  must  have;  and 
hence  sumptuary  legislation.  But  the  New  York  Tribune  points 
out  that  this  is  not  true,  because  there  are  enough  hours  of 
daylight  to  leave  the  hours  of  darkness  free  from  occupation 
and  artificial  illumination.  “There  are,  no  doubt,  many  things 
which  must  be  done  at  night.  That  is  to  say,  there  are  special 
operations  which  must  be  performed  at  night,  such  as  the 
printing  of  morning  newspapers,  and  there  are  others  which 
must  be  kept  going  all  through  the  24  hours,  in  darkness  as 
well  as  light.  But  the  great  mass  of  human  activities  could 
be  done  exclusively  during  hours  of  daylight.  The  common 
theory  is  that  eight  hours  constitute  a  full  day’s  work.  Well, 
in  our  latitude,  there  is  no  time  of  year  when  there  are  not 
more  than  eight  hours  of  actual  sunlight.  On  the  shortest  day 
of  the  yeajj  there  are  nearly  nine  hours  between  sunrise  and 
sunset,  and  on  the  longest  day  there  are  more  than  fifteen  and 
a  half  hours.  Yet  at  all  times  a  considerable  amount  of  work 
which  could  just  as  well  be  done  by  daylight  is  done  by  lamp¬ 
light,  and  enormous  sums  are  spent  for  artificial  light 
in  the  evenings  to  make  up  for  the  loss  of  wasted  daylight  in 
the  mornings.  In  a  readjustment  of  activities  so  as  to  utilize 
more  daylight  and  avoid  the  need  of  so  much  lamp¬ 
light,  there  would,  of  course,  be  no  diminution  of  the 
hours  of  sleep,  but  merely  some  shifting  of  their  place  in  the 
circuit  of  the  day.’’ 


TELEPHONE  .SERVICE. — In  1897,  on  the  first  of  July, 

there  were  18,943  telephone  stations  in  the  book  of  the  New 

York  Telephone  Company  in  Manhattan  and  the  Bronx.  Ten 
years  later  there  were  234,185  stations,  a  tremendous  gain  in 
the  ten  years  of  215,242  stations,  or  1136  per  cent.  July  l, 
1897,  the  minimum  rate  for  600  calls  on  a  direct  line  was  $90 
per  annum.  Ten  years  later,  on  July  i,  1907,  the  minimum 

rate  for  the  same  service  was  only  $48  per  annum.  This  is  a 

reduction  of  $42,  or  46  per  cent  in  the  ten  years.  The  rates 
for  extra  calls  have  suffered  a  big  reduction  in  the  ten-year 
period  above  mentioned.  Extra  calls  in  1897  were  ten  cents, 
whereas  the  charge  for  extra  calls  is  now  only  five  cents.  This 
is  a  reduction  of  50  per  cent.  A  material  item  in  the  cost  of 
furnishing  tekT)hone  service,  is  the  compiling  and  furnishing  of 
a  telephone  directory  to  each  of  the  subscribers  three  times 
a  year.  Ten  years  ago  this  was  not  a  very  serious  matter,  as 
only  19.000  copies  had  to  be  prepared,  but  the  directory,  with 
its  present  list  of  about  235,000  names  in  Manhattan  and  the 
Bronx  alone,  has  become  such  a  ponderous  volume  that  its 
preparation  and  distribution  engages  the  entire  time  of  a 
large  force  of  employees.  If  the  books  which  were  distributed 
in  May,  this  year,  were  placed  one  on  top  of  the  other,  laid  flat, 
they  would  make  a  pile  about  seven  and  one-quarter  miles 
high.  In  fact  if  they  get  much  larger  some  change  will  have 
to  be  made,  as  the  type  is  even  now  too  small  to  be  read  with 
ease  by  the  average  citizen. 
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LIVE  WIRES. — It  is  generally  supposed  that  all  the  methods 
of  getting  in  contact  with  a  live  wire  have  been  found  out. 
But  there  is  a  new  one,  in  ballooning.  At  Nutley,  N.  J.,  last 
week,  the  parachute  of  a  balloonist  caught  in  the  wires,  which 
the  performer  seized,  but  the  shock  caused  him  to  let  go  of  his 
hold  and  fall  to  the  ground,  a  distance  of  20  ft.  He  appears  to 
have  escaped  with  his  life. 


ABSORPTION  OF  CAPITAL.— The  London  Statist  pub¬ 
lishes  figures  showing  that  in  the  seven  years  from  1897  to  1904, 
the  British  municipalities  were  the  great  absorbers  of  new 
capital.  Railway  debt  rose  from  923  millions  sterling  to  1054 
millions.  Government  debt  rose  from  645  millions  to  794. 
These  increases  were,  respectively,  131  and  149  millions.  But 
municipal  debt  rose  from  303  millions  to  469,  being  an  increase 
of  no  less  than  166  millions. 


A  DENVER  ORGANIZATION. — The  members  of  the 
School  of  Gas  and  Electric  Practice,  conducted  by  the  Denver 
Gas  &  Electric  Company,  Mr.  Henry  L.  Doherty,  president,  have 
recently  organized  a  social  and  athletic  club  to  promote  good 
fellowship  among  the  college  men  engaged  in  engineering  work 
in  Denver.  The  society  is  known  as  the  “El  Diablo  Club,”  and 
is  composed  of  about  30  members,  representing  the  following 
colleges  and  schools :  Dublin,  Clarkson,  Queen’s,  Cornell, 
Columbia,  Lehigh,  Lafayette,  Georgia  Tech.,  Purdue,  Rose, 
Michigan,  Illinois,  Wisconsin,  Missouri,  Colorado,  Ohio  State, 
Washington  State,  California  and  .\rmour. 


THREE-PHASE  ARC  LAMP. — Among  recent  patents  on 
arc  lamps  is  one  to  Mr.  Guido  Semenza,  of  Milan,  Italy,  on  an 
arc  lamp  for  three-phase  currents,  which  rests  upon  the  em¬ 
ployment  of  a  carbon  of  special  shape.  The  specification  states 
that  when  three  cylindrical  and  parallel  carbons  are  employed 
in  a  three-phase  lamp,  the  arc  formed  at  the  lower  extremity 
changes  position  continually  by  rising  and  falling  in  the  space 
located  between  the  carbons,  thus  giving  very  unsatisfactory  re¬ 
sults.  The  carbons  described  in  the  patent  have  about  a  third 
part  of  the  cylindrical  surface  replaced  by  a  flat  surface.  In  the 
lamp,  the  flat  surfaces  face  each  other,  and  with  this  arrange¬ 
ment  it  is  stated  that  an  arc  is  obtained  which  satisfactorily  re¬ 
mains  at  the  base  of  the  carbons,  and  their  use  allows  a  con¬ 
struction  of  a  commercial  three-phase  arc  lamp  capable  of 
working  even  on  frequencies  as  low  as  25  and  15. 


ANTI-SPARKING  DYNAMO  WINDINGS.— recent 
patent  granted  to  Mr.  Walter  J.  Richards,  of  Norwood,  Ohio, 
describes  an  improvement  in  connection  with  auxiliary  or 
commutating  or  interpole  windings  of  dynamos.  These  windings 
have  usually  been  connected  at  series  with  the  armature,  the 
current  variation  in  them  and  in  the  armature  thus  being  pro¬ 
portional.  It  is,  however,  sometimes  desirable  that  the  current 
in  the  commutating  winding  shall  vary  at  a  different  ratio  than 
the  armature  current,  particularly  when  the  machine  is  operated 
near  its  maximum  load,  in  which  case  the  magnetic  saturation 
curve  rises  much  more  slowly  than  the  current.  In  order  to 
control  the  ratio  between  armature  and  commutating  current, 
resistances  are  placed  both  in  series  and  in  shunt  with  the  com¬ 
mutating  winding  and  arranged  so  as  to  be  varied  with  the 
variation  of  the  main  current  to  cause  the  commutating  wind¬ 
ing  to  rise  and  fall  proportionately  more  rapidly  than  the  cur¬ 
rent  in  the  armature  winding. 


A  CHINESE  MUSEUM.— [J.  S.  Consul  W.  T.  Gracey,  of 
Tsingtau,  calls  attention  to  the  commercial  museum  at  Tsin- 
anfu,  recently  visited  by  him,  and  states  that  .\merican  busi¬ 
ness  men  might  possibly  find  it  to  be  of  value  in  advertising 
and  exploiting  their  goods  in  China,  as  is  now  done  to  a  large 
extent  by  the  English  and  Germans.  The  museum  contains 
mainly  maps,  globes,  diagrams  illustrating  physiography, 
geology,  astronomy,  natural  history,  models  of  buildings,  speci¬ 
mens  of  manufactures,  natural  history  specimens,  models  of 
engines,  electrical  apparatus,  etc.  One  of  the  most  effective 


exhibits  is  a  working  model  of  an  electric  railway,  beside 
which  stands  a  model  dredge,  also  worked  by  electricity. 
Models  of  a  circular  saw,  pump,  etc.,  are  worked  by  the  same 
battery.  A  German  firm  has  supplied  the  museum  with  a 
complete  electrical  plant  for  200  lamps  at  cost  price  in  order  to 
bring  its  manufactures  to  the  knowledge  of  the  Chinese.  An¬ 
other  firm  has  supplied  a  complete  acetylene  gas  plant,  with 
which  the  buildings  are  partially  lighted. 


COOLING  DYNAMOS  AND  MOTORS.— Recently  a  num¬ 
ber  of  patents  have  appeared  describing  means  for  cooling 
motors  and  dynamos  in  order  to  increase  their  capacity.  Since 
the  rating  of  a  dynamo  or  motor  depends  upon  its  rise  in  tem¬ 
perature  in  operation,  practicable  cooling  means  whereby  the 
heat  may  be  carried  off  which  otherwise  would  increase  tem¬ 
perature  will  enable  a  machine  to  be  operated  successfully  at 
loads  even  greatly  in  excess  of  the  normal  load.  The  patents 
thus  far  issued  have  been  related  more  particularly  to  motors 
for  electric  railway  service,  but  on  Aug.  20  a  patent  was  issued 
to  Mr.  L.  E.  Underwood  on  means  for  cooling  dynamos,  and 
particularly  those  in  which  the  moving  parts  are  enclosed  more 
or  less  completely  to  protect  them  from  dust  and  moisture. 
The  means  employed  consists  of  sheet  metal  tanks  located  in 
the  space  between  adjacent  polar  projections,  the  tanks  being 
connected  with  a  reservoir  of  water  without  the  machine.  As 
the  water  in  the  interpolar  tank  becomes  warm,  a  circulation 
is  set  up,  and  colder  water  replaces  that  which  has  been 
warmed. 


ARC-LAMP  ELECTRODE. — A  recent  patent  granted  to 
Samuel  P.  Wilbur,  of  Wilkinsburg,  Pa.,  describes  a  composite 
electrode  for  arc  lamps  which  is  stated  to  overcome  the  diffi¬ 
culty  encountered  from  the  slag  forming  during  the  operation  of 
the  lamp,  preventing  an  arc  from  being  re-established  should  it 
be  extinguished.  This  difficulty  has  been  due  to  the  fact  that  when 
the  arc  is  extinguished  the  slag  hardens  into  an  electrical  non- 
conductive  substance  forming  projections  which  prevent  electri¬ 
cal  contact  of  the  electrodes  when  the  latter  are  swung  together. 
The  means  adopted  to  avoid  this  difficulty  consists  in  coating 
the  facing  sides  of  the  electrodes  with  a  ridge  or  a  series  of 
projections  consisting  of  a  conductive  material  suitable  to  the 
establishment  of  a  stable  arc,  and  so  arranged  as  at  all  times  to 
over-reach  the  slag  formation  on  the  electrode  proper;  conse¬ 
quently,  when  the  electrodes  are  swung  together  contact  is  first 
made  between  the  ridges  or  projections,  thereby  permitting  the 
establishment  of  the  arc.  On  separation,  the  arc  travels  to  its 
normal  position  along  the  lower  ends  of  the  electrodes.  The 
type  of  lamp  to  which  these  electrodes  are  applicable  is  that  in 
which  either  parallel  or  converging  electrodes  are  employed. 


OWNERSHIP  AT  MONROE,  LA.— The  reports  from 
Monroe,  La.,  show  that  the  municipal  ownership  craze  in  that 
town  has  worn  itself  out,  leaving  behind  a  burden  of  debt  and 
bad  investment.  A  special  correspondent  at  New  Orleans  says : 
“The  little  city  of  Monroe,  La.,  has  at  last  awakened  from  a 
dream  to  the  discovery  that  municipal  ownership  is  a  far  more 
serious  problem  than  it  thought  when  it  accidentally  stumbled 
into  it  a  few  years  ago.  At  first  ‘everything  was  lovely.’  The 
praise  and  advertising  Monroe  got  were  pleasant  and  it  was 
very  proud  of  its  municipal  street  railw'ay,  light  and  water 
works  and  its  other  municipally  owned  plants,  and  of  the  great 
distinction  of  being  the  first  city  in  Louisiana  to  lead  the  way 
on  the  new  politico-economic  path.  .\11  these  improvements 
were  applauded  to  the  skies,  and  the  most  brilliant  stories  of 
their  success  w’ere  sent  broadcast  over  the  country.  The  ma¬ 
chinery  has  been  long  enough  in  operation,  two  to  four  years, 
to  test  it.  It  is  now'  frankly  admitted  that  it  is  not  working  as 
well  or  as  smoothly  as  it  did  originally,  and  the  taxpayers  and 
public  generally  are  complaining  of  the  increased  taxation,  the 
heavy  and  greatly  increased  city  debt,  the  poor  municipal  ser¬ 
vice  rendered,  the  excessive  cost  for  such  service,  which  have 
come  with  municipal  ownership.”  The  Monroe  Star  is  hot  in 
its  denunciation  of  the  state  of  affairs. 


September  7,  1907. 


ELECTRICAL  WORLD. 


443 


FIG.  3. — LINE  CROSSING  RAILROAD  CUT. 

apolis  General  Electric  Company.  The  Minneapolis  distribut¬ 
ing  system  and  the  work  of  preparing  to  receive  and  distribute 
Taylor’s  Falls  power  in  Minneapolis  will  be  the  subject  of  a 
later  article. 


FIG.  4. — TRANSroSITION  I*OLE. 

to  avoid  too  sudden  changes  in  the  level  of  the  conductors. 
The  following  pole  dimensions  were  specified : 

For  a  length  of  40  ft . Tops  8  ins.,  butts  15  ins. 

For  a  length  of  50  ft . Tops  9  ins.,  butts  16  ins. 

For  a  length  of  60  ft . Tops  10  ins.,  butts  18  ins. 


POLE  LINE. 

A  right  of  way  60  ft  wide  was  purchased  for  the  entire  line. 
The  right  of  way,  however,  is  not  fenced  in,  and  farmers  are 
allowed  the  use  of  the  land  just  as  before  the  purchase.  The 
general  direction  of  tfie  line  is  northeast  and  southwest,  so 
that  it  cuts  diagonally  across  all  fields.  As  the  highways  fol¬ 
low  the  section  and  half-section  lines,  the  nearest  highway  zig¬ 
zags  across  the  line  from  one  end  to  the  other.  As  the  country 
is  dotted  with  small  lakes,  a  number  of  these  had  to  be 
crossed,  and  for  such  crossings  steel  towers  were  employed. 


FIG.  2. — LINE  CONSTRUCTION  AT  GUYED  POLE. 


miles  long  and  is  designed  to  carry  the  total  present  capacity 
of  the  Taylor’s  Falls  plant — namely,  10.000  kilowatts — with  a 
line  loss  of  6  per  cent  and  a  voltage  drop  of  10  per  cent.  It 
is  built  in  almost  an  air  line  from  the  west  side  of  the  St. 
Croix  River  and  Taylor’s  Falls  to  a  sub-station  at  the  city 
limits  of  Minneapolis.  At  the  Minneapolis  sub-station  are 
step-down  transformers  for  reducing  from  47,500  to  13,800 
volts.  From  this  sub-station  the  transmission  is  at  13,800 
volts  to  the  various  stations  and  sub-stations  of  the  Minne- 


Fig.  I  is  from  a  photograph  of  the  typical  straight-line  con¬ 
struction.  This  shows  also  one  of  the  telephone  booths.  Fig. 
5  is  a  drawing  showing  the  dimensions  on  a  standard  straight- 
line  pole.  The  separation  between  wires  is  6  ft.  The  conduc¬ 
tors  are  No.  4-0  stranded,  semi-hard-drawn  copper.  A  four- 
pin  telephone  cross-arm  is  placed  7  ft.  below  the  transmission 
line.  The  poles  are  set  from  100  ft.  to  120  ft.  apart  and  vary 
in  length  according  to  the  local  conditions  and  contour  of  the 
country  from  40  ft.  to  60  ft.,  the  object  of  this  being,  of  course. 


The  50,000-Volt  Line  of  the  Taylor’s  Falls- 
Minneapolis  Power  Transmission. 


FIG.  I 


. — STRAIGHT  LINE  CONSTRUCTION  AND  TELEPHONE  BOOTH. 


IN  the  first  issue  of  the  Electrical  World  for  July  was  an 
article  descriptive  of  the  power  plant  at  Taylor’s  Falls,  on 
the  St.  Croix  River,  which  was  recently  erected  to  supply 
the  Minneapolis  General  Electric  Company  with  power.  The 
present  article  takes  up  the  50,000-volt  transmission  line  which 
connects  this  power  plant  with  Minneapolis.  This  line  is  40.6 


-VARIOUS  TYPES  OF  POLES. 


halfway  point,  the  other  patrolmen  living  at  Taylor’s  Falls 
and  Minneapolis.  For  crossing  lakes  four  sizes  of  steel  towers 
are  used — 40  ft.,  45  ft.,  50  ft.  and  60  ft.  in  height.  These  were 
made  by  the  Aermotor  Company,  of  Chicago,  and  are  shown 
in  some  of  the  accompanying  illustrations.  Conductors  are 
spaced  7  ft.  apart  on  towers.  There  are  27  steel  towers  on  the 
line  on  account  of  the  large  number  of  bogs  and  lakes  to  be 
crossed.  The  telephone  wire  is  No.  10  semi-hard-drawn  cop¬ 
per.  Double  cross-arms  are  used  at  all  curves  and  pro¬ 
nounced  changes  in  the  profile. 


31/2  miles.  A  double  pole  is  used  for  this  purpose.  The  tele¬ 
phone  line  is  transposed  every  tenth  pole.  Fig.  9  shows  a 
pair  of  steel  towers  at  the  crossing  of  Leedholni  Lake.  The 
process  of  raising  a  60-ft.  steel  tower  is  shown  in  Fig.  10. 

INSULATORS  AND  PINS. 

The  transmission  line  insulator  used  is  known  as  S.  &  W. 
No.  I,  made  by  Locke.  A  cross-section  of  this  insulator  is 
shown  in  Fig.  ii.  It  consists  of  four  parts  held  together  with 
neat  cement.  These  insulators  are  shipped  in  crates  assembled, 
but  without  pins.  The  crates  were  provided  with  holes  just 
the  right  size  to  take  in  the  pin.  The  cementing  in  of  pins 
was  done  before  the  insulators  were  uncrated,  the  crate  thus 
serving  the  purpose  of  a  template  to  hold  the  pins  in  position 
while  the  cement  dried.  The  insulator,  as  seen  by  the  draw¬ 
ing,  is  I2j4  ins.  high  by  14  ins.  in  diameter  over  all.  The 
four  parts  were  tested  before  assembling  with  a  60-cycle,  200 
kilovolt-ampere  testing  set.  The  top-piece  withstood  a  test 
pressure  of  60,000  volts ;  the  second  shell,  40,000  volts ;  the 
third  shell,  50,000  volts,  and  the  fourth  inner  shell  or  center, 
50,000  volts.  The  assembled  insulator  without  cement  was 
tested  at  120.000  volts. 

The  strain  insulators,  as  shown  in  the  guy-wire  in  the  illus¬ 
trations,  consist  of  pieces  of  oak  2j4  ins.  x  2Y2  ins.  and  30  ins. 
long,  boiled  in  linseed  oil.  A  tie-wire  of  No.  2  solid  copper 


Fig.  2  is  from  a  photograph  of  the  line  construction  at  a 
guyed  i>ole  at  which  the  cross-arms  and  pins  are  double.  Fig. 
6  is  a  drawing  of  the  construction  of  such  a  pole,  showing 
the  make-up  of  the  guy  iu  detail.  Fig.  3  shows  the  double  pole 


FIG.  10. — RAISING  A  60-FT.  TOWER. 

is  used  for  fastening  the  No.  4-0  stranded  conductor  on  the 
50,000-volt  insulators. 

The  insulator  for  the  telephone  line  is  a  double  petticoat 
2300-volt  porcelain  insulator  placed  on  a  locust  pin  with  a 
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The  cross-arm  braces  are  of  in  x  3/T6  in.  angle  iron  3 
ft.  7-^  ins.  long. 

The  main  transmission  cross-arms  are  7  ft.  4  ins.  long  and 
5  ins.  X  7  ins.  in  section.  There  are  in  all  12  telephone  booths 
in  40.6  miles  of  line.  There  is  a  patrolman’s  cottage  at  the 


construction  used  at  a  railroad  crossing  at  a  cut.  Fig.  8  is  a 
drawing  of  the  same  construction  giving  dimensions  and  foun¬ 
dation  details  for  use  when  crossing  a  narrow  stream.  Fig.  4 
shows  the  arrangement  at  the  transposition  of  the  transmission 
conductors.  A  transposition  of  one-third  turn  occurs  every 


FIG.  g.— STEEL  TOWERS  ON  LEEDHOLM  LAKE. 
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considerable  uncertainty.  Owing  to  freshets  which  caused 
unexpected  delays  in  the  completion  of  the  power  house,  the 
transmission  line  was  finished  some  time  in  advance  of  the 


white-pine  cross-arm.  The  cross-arms  of  the  transmission  line 
are  of  fir,  unpainted. 

The  pins  for  the  transmission  insulators  are  made  from  2-in. 
extra  heavy  steel  pipe,  with  ends  swedged  down  for  cementing 
into  the  insulators.  Fig.  12  shows  the  pin  used  on  the  cross- 
arms.  This  pin  is  held  by  a  bolt  passing  at  right  angles 
through  the  cross-arm.  The  pins  used  on  the  pole  tops  have 
their  lower  ends  flattened  so  as  to  bolt  against  the  pole.  Fig. 
13  shows  the  pole-top  pin.  Two  pins  out  of  every  too  are 
tested  and  must  stand  a  lateral  strain  of  2000  lbs.  applied  at  a 
point  I  in.  above  the  top  without  yielding. 

LIGHTNING  PROTECTION. 

Few  transmission  lines  have  had  so  much  attention  given 
them  as  regards  lightning  protection.  Minnesota  thunder¬ 
storms  are  very  severe,  and  it  was  felt  that  with  a  line  of  so 


FIG.  14. — CHOKE  COILS. 

other  work,  and  this  gave  opportunities  for  some  experiments 
with  lightning  protection  apparatus  during  the  summer  of 
1906.  Mr.  N.  J.  Neall,  of  Boston,  the  specialist  in  lightning 


FIG.  II.— CROSS-SECTIONAL  ELEVATION  OF  INSULATOR. 

much  importance,  upon  which  the  electric  light  and  power  ser¬ 
vice  of  a  great  city  might  be  dependent,  there  was  every  rea 


FIG.  15. — HORN  TYPE  LIGHTNING  ARRESTER. 

protection,  has  been  acting  as  consulting  engineer  of  this  part 
of  the  work. 
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FIG.  12.  —  CROSS -,ARM  FIG.  I3.  —  INSULATOR 

INSULATOR  PIN.  AND  PIN. 

son  for  obtaining  the  best  in  lightning  protection.  Of  the 
lightning  protection  appliances  about  to  be  described,  many  are 
of  a  partially  experimental  nature  and  have  been  put  up  with 
a  view’  to  determining  points  about  w’hich  there  is  at  present 


FIG.  16. — WATER-COLUMN  RESISTANCE. 

At  each  end  of  the  line  and  in  the  middle  horn-type  light¬ 
ning  arresters  have  been  installed  in  accordance  with  Fig.  15. 
A  rectangular  cross-arm  frame  is  built  between  four  poles 
and  the  necessary  insulators  mounted  on  these  cross-arms. 
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The  horn  spark-gap  is  adjustable  from  o  in.  to  12  ins.  Under¬ 
neath  the  arrester  is  a  platform,  also  mounted  on  transmission 
insulators. 

A  water-column  resistance  can  be  inserted  in  the  series 
with  a  ground  wire  from  this  arrester,  this  water  tcol- 
umn  resistance  being  described  later.  The  choke  coil  used  in 
connection  with  lightning  arresters  is  shown  in  Fig.  14.  There 
is  also  a  platform  under  these  choke  coils,  so  that  the  paper 
in  the  tell-tale  spark-gaps,  which  are  placed  in  shunt  around 
choke  coils,  can  be  renewed.  A  tell-tale  spark-gap  which  has 
been  used  in  large  numbers  in  getting  records  of  static  dis¬ 
charges  on  this  line  is  shown  in  Fig.  18.  Eig.  17  shows  the 
framing  used  in  connection  with  the  adjustable  spark-gaps,  tell¬ 
tale  spark-gaps  and  fuses  installed  for  obtaining  records  on 
discharges. 

The  water-column  resistance  before  referred  to,  which  can 
be  used  in  series  with  the  ground  wire  of  the  horn  arrester,  is 
shown  in  Fig.  16.  It  consists  of  three  galvanized  iron  tanks 
or  funnels,  one  for  each  leg  of  the  circuit.  These  are  mounted 
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Oil-Engine  Driven  Power  Plant  of  the 
Pittsfield  Electric  Company. 

The  Pittsfield,  Mass.,  Electric  Company  recently  placed  in 
regular  service  in  that  city  an  interesting  oil-engine  driven  elec¬ 
tric  plant.  The  station  is  located  on  the  north  shore  of  Silver 
Lake  and  almost  one-half  mile  from  the  business  center.  The 
plant  supplements  the  equipment  of  the  company’s  older  steam 
station  on  Renne  Avenue  in  the  heart  of  the  city,  and  the  possi¬ 
bilities  are  that  the  electrical  output  of  the  old  plant  will  be 
more  and  more  superseded  by  that  of  the  new  station  if  the 
machinery  in  the  latter  installation  continues  its  present  excel¬ 
lent  record.  The  company  does  a  large  exhaust  steam  heating 
business  in  the  cold  season,  so  that  it  is  unlikely  that  the  Renne 
Avenue  station  will  be  entirely  given  up,  even  though  the  new 
plant  may  be  expanded  far  beyond  its  present  limits. 

The  new  station  building  is  73  ft.  6  in.  long  and  60  ft.  wide  in¬ 
side;  the  walls  are  of  concrete  blocks  built  up  in  two  tiers,  the 
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FIG.  17. — SPARK-GAP  FRAMING. 

on  transmission  insulators  and  each  is  connected  to  the  ground 
wire  from  a  horn  arrester.  In  the  bottom  of  these  tanks  are 
four  nozzles,  one  or  all  of  which  can  be  turned  on  according 
to  the  amount  of  water-column  resistance  it  is  desired  to  in¬ 
sert. 

Water  from  these  nozzles  falls  into  a  grounded  iron  pan. 
This  iron  pan  can  be  adjusted  in  height,  as  shown  by  the 
drawings,  being  suspended  on  pulley  blocks.  The  water  sup¬ 
ply  is  piped  to  the  arrester  tanks  by  pipes  discharging  several 
feet  above  the  tank.  For  purposes  of  obtaining  records,  every 
pin  on  every  third  pole  of  the  transmission  line  has  been 
grounded  through  a  tell-tale  spark-gap.  Several  experimental 
schemes  of  overhead  grounds  have  also  been  installed  on  dif¬ 
ferent  portions  of  the  line  to  determine  the  best  construction. 
One  form  of  overhead  ground  is  to  place  a  grounded  wire  at 
the  center  of  the  transmission  wire  triangle.  Another  plan 
has  been  to  place  grounded  wires  directly  above  the  two  lower 
wires  of  the  triangle.  Still  another  plan  has  been  to  place  a 
lightning  rod  on  each  pole  with  its  point  above  the  top  wire  of 
the  transmission  triangle.  This  lightning  rod  is  fastened  to 
the  pole,  and  is  bent  out  around  the  top  transmission  wire  to 
keep  it  a  safe  distance  away.  Another  lightning  rod  scheme 
installed  is  that  of  placing  lightning  rods  on  separate  poles 
set  alongside  the  transmission  line,  the  rods  extending  about 
25  ft.  above  the  level  of  the  top  transmission  wire.  Tell-tale 
spark-gap  boxes  are  inserted  in  all  ground  wires.  The  line 
is  looked  after  by  four  patrolmen. 

Stone  &  Webster,  of  Boston,  are  general  managers  of  the 
property  and  did  the  engineering  and  constructing,  both  on 
the  power  plant  and  the  transmission  system. 


FIG.  18. — TELL-TALE  GAP. 

total  thickness  of  the  walls  being  2  ft.  The  foundations  con¬ 
sist  in  the  main  of  a  bed  of  concrete  3  ft.  thick  extending  be¬ 
neath  the  entire  building.  Concrete  blocks  were  used  on  account 
of  their  being  cheaper  than  brick;  they  were  made  on  the  site 
of  the  building  by  a  Pettijohn  machine.  The  building  is 
trimmed  with  terra  cotta,  the  lower  section  of  the  outside  walls 
being  rough  finished.  Construction  was  begun  on  June  ii,  1906, 
and  the  station  w'as  placed  in  partial  service  on  the  night  of 
Oct.'S,  1906.  As  yet  only  one  generating  unit  has  been  in¬ 
stalled,  but  space  is  available  for  a  second  without  enlargement 
of  the  building.  The  plans  call  for  future  enlargement  of  the 
building  to  140  ft.  x  73  ft.  ins. 

A  side  track  of  the  Boston  &  Albany  Railroad  extends  parallel 
to  the  north  wall  of  the  station,  and  all  the  fuel  oil  is  handled 
upon  this  spur.  A  concrete  retaining  wall  was  built  behind  the 
station  building  to  hold  the  side  track  in  place,  the  track  being 
considerably  above  the  level  of  the  ground  upon  which  the  sta¬ 
tion  stands.  Fuel  oil  is  stored  outside  the  plant  in  three  6000- 
gal.  tanks.  These  tanks  are  filled  by  gravity  from  the  oil  cars 
run  upon  the  siding,  and  from  the  tanks  the  oil  is  piped  into 
the  basement  of  the  power  house  through  a  conduit.  Cooling 
water  for  the  jackets  and  bearings  of  the  machinery  in  the  sta¬ 
tion  is  drawn  from  Silver  Lake  through  an  i8-in.  pipe  which 
terminates  in  a  wall  about  60  ft.  inland  from  the  shore.  From 
the  wall  a  triplex  pump  in  the  basement  draws  and  delivers  the 
water  as  needed  in  the  plant. 

The  present  generating  unit  is  a  350-kw,  60-cycle,  2300-volt, 
two-phase  Stanley  revolving-field  alternator  mounted  on  a  shaft 
midway  between  two  16  in.  x  24  in.  3-cylinder  Diesel  engines,  built 
by  the  American  Diesel  Engine  Company,  of  New  York.  The  nor- 


mal  speed  of  this  unit  is  164  r.  p.  m.  It  is  governed  by  by-passing 
the  oil  supply  back  into  the  suction  side  of  the  oil  pump.  The 
operating  principle  of  the  Diesel  engine  is  so  well  known  that 
only  a  brief  reference  to  it  need  be  made  at  this  time.  In  gen¬ 
eral  design  and  appearance  the  engine  follows  the  lines  of  a 
vertical  enclosed  type  of  steam  engine.  The  action  is  on  the 
four-stroke,  or  Otto,  cycle,  but  the  engine  differs  from  all 
previous  internal-combustion  engines  in  compressing  a  full 
charge  of  air  to  a  point  above  the  igniting  point  of  the  fuel, 
whether  liquid  or  gaseous,  and  then  injecting  this  fuel  for  a 
certain  period,  variable  according  to  the  load,  into  this  red-hot  air, 
where  it  burns  under  controlled  limits  of  temperature  and  pres¬ 
sure.  The  cylinder  operation  is,  therefore,  rather  one  of  com¬ 
bustion  than  explosion.  The  fuel  used  is  the  common  crude  oil 
of  Pennsylvania,  Texas  or  California.  A  Begtrup  governor  is 
used  in  this  installation.  Each  engine  is  rated  at  225  horse¬ 
power,  weighs  80,000  lbs.,  and  has  the  following  over-all  di¬ 
mensions:  Floor  space,  9  ft.  6  ins.  x  16  ft.  6  ins.;  height,  12  ft.; 
foundation  dimensions,  width  of  top,  10  ft.;  bottom,  12  ft; 
length,  20  ft. ;  height,  7  ft.  i  in.  The  latter  dimensions  include 
the  space  required  by  a  direct-connected  engine-type  generator. 

The  engine  cylinders  are  cooled  by  water.  Fuel  is  delivered 
into  them  in  the  form  of  a  spray  by  an  air  compressor  outfit 
located  in  the  basement,  air  being  stored  under  pressure  in  sev- 


triplex  in.  x  18  in.  machine  of  the  single-action  type  and 
runs  at  25  lbs.  pressure.  The  pressure  can  be  varied  at  will  by 
means  of  a  valve  located  in  a  by-pass  line  connecting  the  suc¬ 
tion  and  the  discharge  pipes.  The  pump  is  located  on  a  com¬ 
mon  base  with  its  driving  motor,  which  is  a  belted  5-hp,  220- 
volt,  two-phase  induction  machine.  If  desired,  the  hot  water 
from  the  engine  jackets  can  be  passed  through  coils  in  the  oil 
tanks  outside  the  plant,  but  no  trouble  was  experienced  from 
the  oil  becoming  thick  during  the  cold  weather  of  last  winter. 

Only  two  switchboard  panels  are  at  present  in  use  in  the 
plant.  These  are  located  on  the  engine  room  floor  near  the 
generator,  but  it  is  planned  when  the  station  equipment  is  in¬ 
creased,  to  install  the  switchboard  on  a  gallery  overlooking  the 
entire  floor.  The  engine  room  is  equipped  with  a  20-ton  hand- 
operated  crane,  built  by  the  Cleveland  Crane  &  Car  Company. 
One  switchboard  panel  is  a  generator  panel,  and  the  other  an 
exciter-controlling  panel.  All  2300-volt  wiring  and  switch  con¬ 
nections  are  carried  well  out  of  the  way  on  the  basement  ceiling. 
As  far  as  possible  the  wiring  is  laid  in  a  continuous  line  from 
the  generator  to  the  outgoing  tile  thimbles  which  bush  the  wall 
opposite  the  pole  line  leading  to  the  Renne  Avenue  station. 

A  single  motor-driven  exciter  is  installed  in  the  engine 
room.  It  consists  of  a  iS-kw,  120-volt  generator,  driven  at  900 
r.  p.  m.,  by  a  35-hp,  two-phase,  220-volt  induction  motor.  This 


VIEW  OF  INTERIOR  OF  OIL  ENGINE  DRIVEN  ELECTRIC  PLANT  AT  PITTSFIELD,  MASS. 

eral  steel  bottles  for  starting  the  engines.  The  air  for  fuel 
injection  is  carried  to  mingling  chambers  located  on  the  sides 
of  the  engine  cylinders,  to  which  chambers  the  fuel  oil  is  also 
led  previous  to  injection.  This  plant  is  now  showing  a  fuel 
consumption  in  regular  service  of  7.5  gals,  of  oil  per  loo-hp 
hours. 

There  are  two  air  compressors  for  fuel  injection  located  in 
the  basement,  each  compressor  being  capable  of  supplying  air 
to  two  engines. ikessures  approximating  1000  lbs.  per  square 
inch  being  used,  and  special  steel  piping  is  installed  for  the  air. 

The  compressors  are  of  the  three-stage  type;  they  were  built 
by  the  Norwalk  Iron  Works,  Tjf  Norwalk,  Conn.  Each  com¬ 
pressor  is  belt-driven  by  a  220-volt,  25-hp,  two-phase  Stanley 
induction  motor  located  above  the  compressor  plant,  on  the  en¬ 
gine  room  floor.  Six  air  bottles  are  provided  for  each  engine. 

Normally  two  of  these  bottles  are  kept  connected  with  the  air 
pipes  to  absorb  fluctuations  in  the  air  pressure.  The  plant  can 
be  started  up  from  rest  in  from  5  to  10  minutes.  Mechanical 
couplings  are  used  on  the  engine  and  generator  shaft,  so  that 
either  engine  may  be  disconnected  when  desired.  Magnetic 
couplings  were  used  during  the  first  week  of  the  plant’s  opera¬ 
tion,  but  these  did  not  prove  satisfactory. 

The  cooling  water  pump  in  the  basement  is  a  Goulds  vertical 


motor  is  started  initially  by  energy  from  the  Renne  Avenue  sta¬ 
tion,  but  in  the  future  it  is  expected  that  a  direct-connected  ex¬ 
citer  will  be  installed  on  the  engine  shaft,  thereby  making  the 
plant  self-starting.  The  various  motors  used  in  the  plant  are 
supplied  with  energy  through  two  40-kw  Stanley  2300-to-220- 
volt  transformers.  The  station  at  present  obtains  energ;y  for 
lighting  from  the  Renne  Avenue  plant.  Each  generator,  feeder 
circuit  and  motor  is  provided  with  a  hand-operated  non-auto¬ 
matic  oil  switch ;  an  .^tomatic  switch  will,  however,  soon  be  in¬ 
stalled  in  the  outgoing  feeder  circuit.  These  switches  with  the 
current  and  potential  transformers,  are  of  Westinghouse  manu¬ 
facture.  Watt-hour  meters  are  located  in  two  of  the  phase 
leads  of  the  generator  circuit  and  in  the  station  lamp  and  motor 
circuits. 

The  triplex  pump  forces  water  through  the  jackets  of  the  air 
compressors,  and  also  supplies  water  to  the  engines.  Two  oil 
tanks  are  located  in  the  engine  room,  and  once  an  hour  the  at¬ 
tendant  in  charge  of  the  plant  pumps  oil  into  these  by  means 
of  a  hand-operated  Bowser  self-registering  pump.  The  air 
supply  for  the  engine  cylinders  is  drawn  from  ducts  located 
beneath  the  basement  stairway,  and  is  piped  separately  to  each 
cylinder  by  suitable  branch  lines. 

Four  lo-in.  discharge  pipes  are  installed  to  carry  the  engine 


FIG.  1. — aATTERY  OF  SEARCHLIGHTS  AND  SCINTILLATOR  APPARATUS. 

quate  for  the  station  service,  which  extends  from  8  a.  m.  to 
12:30  p.  m.  At  night  the  plant  operates  the  street  lighting  cir¬ 
cuits  of  Pittsfield  and  the  street  and  commercial  lighting  cir¬ 
cuits  of  Dalton.  In  the  daytime  it  operates  a  synchronous  motor 
for  500-volt  direct-current  transformation  in  the  Pittsfield  busi¬ 
ness  district,  with  some  day  lighting  service  also.  The  four 
feeders  leading  away  from  the  station  are  given  the  proper  di- 


FIG.  2. — REAR  VIEW  OF  SEARCHLIGHT  BATTERY. 

Electric  Company  for  the  necessary  apparatus  to  -illuminate 
the  cataract  and  the  work  of  installation  is  expected  to  be  com¬ 
pleted  early  in  September,  when  the  falls  will  be  artificially 
lighted  for  the  first  time.  Two  batteries  of  searchlights  of  the 
naval  type  will  be  used.  One  battery  of  not  less  than  five 
60-in.  projectors  will  be  mounted  on  the  highest  available  point 
on  the  Canadian  side  and  so  placed  as  to  catch  the  crest  of  the 
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exhausts  away  from  the  station.  Only  two  of  these  are  at 
present  in  service,  one  pair  being  sufficient  for  two  engines. 
These*  discharge  pipes  are  placed  beneath  the  basement  floor  in 
a  30-in.  -Xkron  conduit  running  at  right  angles  to  them  and 
parallel  to  the  station  wall  nearest  the  lake.  From  this  conduit, 
in  which  there  is  always  about  8  ins.  of  water,  a  6-in.  Akron  pipe 
leads  to  a  brook  which  discharges  into  the  lake.  small  dam 
across  the  brook  channel  holds  the  water  at  the  proper  level  in 
the  conduit,  and  thus  a  noiseless  exhaust  is  secured. 

.•\t  present  two  eight-hour  shifts,  each  of  one  man.  are  ade- 


Elcctric  Illumination  of  the  Falls  at  Niagara. 


Various  schemes  have  been  proposed  to  illuminate  Niagara 
Falls,  but  none  of  these  has  ever  been  carried  out.  The  latest 
proposition  for  illuminating  the  great  water  falls  is  quite  in 
keeping  with  their  natural  grandeur  and  beauty  and  illustrates 
one  of  the  most  interesting  developments  in  illuminating  engi¬ 
neering. 

The  city  of  Niagara  Falls  has  contracted  with  the  General 


FIG.  3.— TEST  OF  SCINTILLATOR. 

rection  by  a  triangular  arrangement  of  cross-arms  on  the  poles. 

The  architects  of  the  station  were  Harding  &  Seaver,  of  Pitts¬ 
field.  The  superintendent  of  construction  was  Mr.  J.  I.  Shcpard- 
son,  of  the  Pittsfield  Electric  Company,  and  the  operating  chief 
engineer.  Mr.  Fred  Treat.  The  electrical  engineer  was  the 
company’s  superintendent,  Mr.  W.  A.  Whittlesey,  to  whom  we 
are  indebted  for  courtesies  extended  in  the  preparation  of  these 
notes. 


FIG.  4. — TEST  OF  SEARCHLIGHTS  AND  SCINTILLATOR. 

falls  and  plunge  the  light  into  the  broken  water  as  it  rushes 
down  between  the  bridge  and  the  brink  on  the  American  side. 
The  color  attachments  will  be  used  so  as  to  tinge  the  water 
various  shades  of  carmine,  crimson,  orange,  yellow,  green, 
violet  and  purple.  These  various  colors  will  be  combined  in 
different  ways  so  as  to  introduce  innumerable  pleasing  tints 
and  shades  in  various  combinations. 

The  second  battery  will  consist  of  not  less  than  25  36-in. 
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projectors  mounted  in  the  form  of  a  crescent  at  the  base  of 
the  gorge  on  the  Canadian  side.  These  will  also  be  provided 
with  color  attachments,  and  the  projectors  will  be  so  placed 
that  they  can  be  concentrated  on  either  the  American  or  Cana¬ 
dian  falls,  or  sub-divided  so  as  to  cover  the  Canadian  or 
American  falls,  as  well  as  the  “Bridal  Veil”  falls.  Along  the 
edge  of  the  water  opposite  the  battery  the  scintillator-head, 
which  discharges  clouds  of  steam  to  augment  the  mists  in 
producing  cloud  effects,  will  also  be  placed. 

The  two  batteries  of  searchlights  are  powerful  enough  to 
bathe  the  falling  water  in  a  flood  of  dazzling  light  and  with  the 
color  scintillators  the  effects  will  be  beautiful.  All  the  pro¬ 
jectors  will  be  controlled  from  a  single  vantage  point  by  one 
operator  manipulating  a  keyboard.  In  this  way  it  will  be  pos¬ 
sible  to  obtain  a  thoroughly  artistic  interpretation  of  the  color 
scheme. 

The  scintillating  apparatus  consists  of  three  parts,  namely, 
the  scintillator-head,  the  color  disks  and  the  boiler.  The  scin¬ 
tillator-head  consists  of  the  steam  pipes,  nozzles  and  valves  by 
which  the  various  cloud  effects  are  produced.  The  color  disks 
are  carried  in  a  frame  in  front  of  the  projectors.  The  construc¬ 
tion  of  these  color  screens  is  such  that  sheets  of  various  col¬ 
ored  gelatine  can  be  attached  therein.  Upon  revolving  these 
screens  colors  can  be  brought  in  front  of  the  arc  with  the  re¬ 
sult  that  a  beautiful  color  is  imparted  to  the  beam. 

The  scintillator-head  will  be  located  close  to  the  water  and 
at  intervals  masses  of  steam  will  be  emitted  from  the  nozzles. 
Upon  this  bank  of  rising  steam  the  ^archlights  will  play  their 
colored  beams,  producing  a  sunset  effect  of  startling  beauty. 
Steam  will  be  supplied  from  a  concealed  boiler.  Other  novel¬ 
ties  will  be  bombs  filled  with  black  powder,  which  will  be 
thrown  above  the  falls  to  burst  with  heavy  clouds  of  smoke 
or  a  shower  of  confetti. 

The  apparatus  with  which  the  falls  will  be  lighted  has  been 
thoroughly  tested  at  Xahant,  Mass.  Several  of  the  search¬ 
lights  to  be  used  w'ill  be  the  largest  and  most  powerful  types 
made. 

The  illumination  of  the  mighty  torrent  by  night  will  be  an 
added  attraction  to  the  sight-seeing  tourists  who  annually 
visit  Niagara.  The  apparatus  permits  of  so  much  originality 
that  the  programme  will  be  changed  every  night  and  in  the 
early  winter  the  color  effects  upon  the  snow,  the  ice  and  the 
frost-coated  trees  will  be  of  a  spectacular  beauty  unsurpassed 
by  anything  other  than  the  great  northern  lights. 

The  accompanying  illustrations  show  the  apparatus  under 
test  at  Nahant,  Mass.  The  color  scintillator  is  the  invention 
of  Mr.  W.  D’A.  Ryan,  and  was  designed  as  a  part  of  the 
illuminating  plan  for  the  Jamestown  Exposition,  but  for  vari¬ 
ous  reasons  was  not  used.  The  original  apparatus  consisted 
of  three  parts,  the  scintillator  head,  the  boilers  and  the  pro¬ 
jectors.  This  apparatus,  on  a  larger  scale,  will  be  used  at 
Niagara,  but  the  falling  water,  flying  mist  and  the  rapids  will 
be  used  to  a  large  e.xtent  in  place  of  the  steam  clouds.  The 
scintillator  head  consists  of  steam  pipes,  nozzles  and  valves 
by  means  of  which  numerous  cloud  effects  w'ere  obtained  at 
Nahant.  These  pipes,  as  may  be  seen  from  the  engravings, 
extend  in  a  vertical  direction  and  are  held  by  a  wooden  staging, 
which  may  be  covered  with  canvas  or  other  material  as  de¬ 
sired.  On  the  ends  of  these  pipes  were  placed  nozzles  of 
various  shapes  through  which  the  steam  was  emitted.  The 
Niagara  nozzle  consists  of  a  long,  horizontal  pipe  with  short 
vertical  pipes  at  comparatively  close  intervals,  the  escaping 
steam  forming  a  white  vertical  sheet,  making  a  perfect  screen 
on  which  the  projectors  play  their  colored  lights.  With  the 
plume  nozzle  the  steam  escapes  in  distinct  and  individual 
plumes  upon  which  the  light  is  trained.  The  snake  nozzle  con¬ 
sists  of  two  or  more  vertical  pipes  connected  to  a  riser  and 
carrying  on  the  upper  end  two  pieces  of  common  garden  hose. 
When  steam  is  turned  on,  the  hose  wriggles  in  a  grotesque 
manner.  Other  nozzles  tried  gave  pinwheel,  sunburst,  column, 
etc.,  effects.  In  addition  to  this  a  beautiful  effect  was  ob¬ 
tained  by  forcing  clouds  of  small  paper  into  the  air  by  means 
of  a  motor-driven  blower. 


The  Engineering  of  Show-Window  Illumi¬ 
nation. 


By  J.  R.  Cravath  and  V.  R.  Lansingh. 

The  central-station  contract  agent  or  solicitor  should  be  in 
a  position  to  give  customers  sound  advice  on  the  lighting  of 
their  show’  window's,  as  this  is  now  a  most  desirable  class  of 
business.  It  is  the  purpose  of  this  article  to  take  up  only 
show  windows  which  are  to  be  lighted  for  the  purpose  of 
displaying  the  goods  in  them  to  the  best  advantage.  Decorative 
lighting  has  its  place  in  certain  kinds  of  show  windows,  especially 
those  in  which  the  display  of  the  goods  is  of  secondary  im¬ 
portance.  Light  is  of  itself  attractive  both  to  moths  and 
men,  and  a  window  in  w'hich  there  are  a  lot  of  exposed  lamps 
may  attract  attention  and  invite  people  to  pass  along  the  street 
w'here  it  is  located  rather  than  along  a  darker  street.  It  does 
not,  however,  show  up  the  goods  to  the  best  advantage,  and  that 
is  the  main  object  of  a  strictly  “show”  window.  The  merchant 
is  not  advertising  the  electric  light  company;  he  is  trying  to 
show  his  goods  in  such  a  striking  and  pleasing  manner  by 
night  as  to  be  able  to  sell  them.  In  such  windows  the  display 
of  goods  is  the  first  consideration.  A  display  of  light,  if 
brought  into  too  great  prominence,  may  even  go  so  far  as  to 
detract  from  the  display  of  the  goods  and  give  them  a  place  of 
secondary  importance,  either  by  blinding  the  observer  so  that 
he  cannot  see  the  goods,  or  by  making  the  decorative  lighting 
features  so  prominent  that  the  goods  are  forgotten. 

It  is  now  too  generally  established  to  permit  of  controversy 
that  for  the  best  illumination  of  goods  in  a  show  window,  most 
of  the  sources  of  light  must  be  concealed.  Whatever  light  is 
exposed  should  be  for  secondary  decorative  purposes.  When 
dealing  with  the  illumination  of  goods  from  concealed  lamps, 
we  have  a  purely  engineering  problem  rather  than  one  of 
decorative  or  artistic  effect. 

The  position  of  the  lamps  in  the  window  is  the  first  thing 
to  consider.  The  common  form  of  show  window  necessitates 
placing  the  lamps  at  the  front  and  top  of  the  window.  This 
accomplishes  the  double  object  of  making  it  easy  to  conceal  the 
lamps  from  the  casual  observer  and  of  throwing  light  on  those 
portions  of  the  goods  which  are  seen  from  the^street.  The  plan 
of  studding  a  lot  of  lamps  over  the  ceiling  of  the  show  window 
is  not  to  be  recommended  except  for  decorative  purposes,  as 
the  lamps  in  the  back  of  the  window  cast  so  much  of 
their  light  behind  the  goods  in  the  front  part  of  the  window 
instead  of  illuminating  the  portions  of  the  goods  facing  the 
street.  It  is,  however,  important  to  have  all  sides  of  the  goods 
which  can  be  seen  from  the  street  well  illuminated;  that  is, 
there  should  be  no  dark  shadows  at  the  sides  of  the  goods.  If 
the  window  is  wide,  that  is,  has  a  wide  pane,  and  there  is  a  row 
of  lamps  at  the  top  next  to  the  glass,  this  matter  of  lighting 
the  sides  of  the  goods  takes  care  of  itself.  If  the  window  has 
a  very  narrow  pane  and  is  very  deep,  that  is,  if  it  extends  far 
back  from  the  street,  it  may  be  necessary  to  provide  for  more 
lamps  than  those  along  the  front  window  pane.  Lighting  from 
above  has  sometimes  been  supplemented  by  concealed  lighting 
from  below.  At  present  writing,  such  lighting  from  below 
has  hardly  passed  the  experimental  stage,  and  therefore  cannot 
be  taken  up  here.  If  lighting  from  below  is  used  at  all,  the 
lamps  must  be  well  concealed  from  passers,  and  the  great  pre¬ 
ponderance  of  light  must  still  be  from  above  in  order  to  prevent 
unnatural  shadows. 

Taking,  therefore,  the  top  of  the  window  next  to  the  glass 
as  the  proper  location  for  the  lamps,  the  next  step  is  the 
selection  of  the  proper  lamps  and  reflectors  to  produce  the 
best  results  in  the  different  sizes  of  windows.  Right  here 
it  may  be  said  that  while  the  average  run  of  window  lighting 
of  to-day  is  very  much  in  advance  of  that  of  ten  years  ago 
from  an  illuminating  engineering  standpoint,  there  is  room  for 
an  equally  great  improvement  in  the  next  ten  years.  To-day 
we  see  concealed  lamps  in  most  show  windows  instead  of  the 
exposed  lamps  of  ten  years  ago,  and  we  see  the  lamps  equipped 
with  reflectors  where  reflectors  were  not  used  formerly;  but 
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the  selection  of  the  reflectors  in  most  cases  has  been  made  with¬ 
out  any  regard  to  the  shape  of  the  window  to  be  lighted.  As 
a  result,  we  see  high,  narrow  windows  which  call  for  reflectors 
which  concentrate  the  light  over  a  small  area,  equipped  with 
reflectors  with  a  wide  distribution  adapted  to  low,  deep  win¬ 
dows,  thus  sending  much  light  where  it  is  not  needed  entirely 


FIGS.  I  AND  2. — SHOW  WINDOW  ILLUMINATION. 


outside  the  window  area.  On  the  other  hand,  we  see  low, 
deep  windows  in  which  very  concentrating  reflectors  are  used. 

In  many  windows  the  reflectors  are  so  pointed  as  to  deliver 
a  large  percentage  of  their  light  on  the  sidewalk  rather  than  in 
the  show  window.  There  are  some  who  maintain  that  ample 
illumination  of  the  sidewalk  in  front  of  the  store  is  a  part  of 
the  game  of  attracting  people  to  the  place  at  night.  With  the 
numerous  electric  signs  and  ample  street  lighting  on  most 
down-town  streets,  however,  such  lighting  of  the  sidewalk  is 
not  necessary,  and  in  fact  detracts  from  showing  up  goods 


ficult  in  an  article  of  this  kind  to  even  approximate  the 
numerous  problems  that  come  up  in  practice.  The  problem 
will  be  solved  for  a  number  of  the  more  common  proportions 
of  show  windows  and  the  same  methods  can  be  followed  with 
other  dimensions  than  those  given. 

The  two  principal  things  to  be  accomplished  by  the  reflector 
that  we  use  for  a  given  window  are  first,  the  confinement  of 
most  of  the  light  flux  or  rays  to  the  space  within  the  window, 
so  that  there  will  be  as  little  as  possible  going  in  useless  direc¬ 
tions  ;  and  second,  the  even  or  uniform  illumination  of  the 
goods  so  that  there  will  not  be  too  much  of  a  contrast  between 
the  lighting  of  different  parts  of  the  window. 

In  selecting  reflectors,  we  must,  of  course,  have  before  us 
information  on  the  light  distribution  of  the  reflectors  that  are 
likely  to  be  useful.  Photometric  tests  showing  the  light  distri¬ 
bution  given  by  various  common  reflectors  are  now  easily 
available.  With  such  information  before  us  to  work  with  the 
first  thing  is  to  find  out  what  shape  of  photometric  curve, 
or  in  other  words,  what  kind  of  light  distribution  is  the  ideal 
one  for  the  window  under  consideration. 

W'e  will  take  up  first  a  very  high,  shallow  window,  such  as 
shown  in  cross  section  in  Fig.  i.  In  this  the  lamps  are  13  ft. 
above  the  bottom  of  the  window,  the  window  is  3  ft.  deep  and 
has  a  back  8  ft.  high.  In  case  the  window  has  no  back,  as 
frequently  is  the  case  in  small  stores,  the  method  of  treatment 
will  be  similar.  The  first  step  in  the  problem  is  to  draw  a  cross 
section  of  the  window  to  scale,  as  in  Fig.  i.  We  wish  now  to 
learn  the  most  desirable  distribution  of  light  from  the  lamps 
in  order  to  illuminate  equally  the  show  window  in  all  parts 
where  goods  are  displayed.  As  the  contents  of  show  windows 
change  from  week  to  week,  one  cannot  always  predict  exactly 
what  distribution  of  light  is  desirable.  One  way  is  to  figure 
on  securing  an  equal  illumination  at  the  points  most  remote 
from  the  lamps,  namely,  along  the  floor  and  back  of  the 
window.  If  the  goods  stand  some  height  in  the  window,  they 
will,  of  course,  receive  greater  illumination  than  the  bottom 
and  back,  so  that  usually  a  point  less  distant  than  the  bottom 
and  back  of  the  window  must  be  figured  on.  There  is  undoubt¬ 
edly  also  some  room  for  argument  as  to  whether  we  should 
figure  on  normal  illumination  (that  is,  the  illumination  on 
goods  placed  at  right  angles  to  the  rays  from  the  lamps)  or 


whether  we  should  figure  on  horizontal  or  vertical  illumination 
received  on  horizontal  and  vertical  surfaces  in  the  show 
window.  Normal  illumination  has  the  advantage  of  being 
simpler  to  calculate  and  is  probably  nearest  a  correct  basis, 
everything  considered. 

To  determine  what  kind  of  light  distribution  will  best  il- 


FIGS.  3,  4  AND  5. — DISTKIDUTION  OF  LIGHT  l.V  SHOW  W1N1M)WS. 


to  the  best  advantage.  If  a  show  window  is  thoroughly  lighted 
there  will  be  enough  reflected  light  from  the  back  of  the  win¬ 
dow  and  the  goods  for  all  practical  purposes  of  sidewalk 
illumination.  Taken  altogether,  the  business  streets  of  our  cities 
are  full  of  absurdities  in  show  window  lighting. 

The  question  of  the  proper  selection  and  installation  of  lamps 
and  reflectors  for  show  window  lighting  depends  mainly  on 
the  shape  of  the  window  to  be  lighted.  As  show  windows  are 
made  in  such  a  great  variety  of  relative  dimensions,  it  is  dif¬ 


luminate  our  window,  or,  in  other  words,  to  find  out  the  form 
of  the  photometric  curve  which  we  should  seek,  a  perpendicular 
line  from  the  lamps  to  the  bottom  of  the  window  should  be 
drawn.  Then,  with  the  lamps  as  a  center,  draw  radial  lines 
every  10  clegs,  to  the  bottom  and  back  of  the  window,  as  in 
Fig.  I.  It  is  now  evident  that  we  want  a  reflector  that  gives 
most  of  its  light  within  an  angle  of  30  degs.  We  must  next 
learn  what  distribution  is  best  within  that  limit.  We  will  now 
assume  that  the  position  of  the  goods  in  this  window’  will 
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usually  be  about  that  of  the  dotted  reference  line  AB,  which 
is  drawn  from  the  top  of  the  back  to  the  middle  of  the  bottom 
of  the  window.  If  the  goods  are  all  to  be  in  the  bottom  of  the 
window,  our  reference  line  AB  should  be  the  bottom  of  the 
window.  Measure  the  distance  on  each  radial  lo-deg.  line 
from  the  lamps  to  the  reference  line  AB.  Extract  the  square 
root  of  the  number  (best  done  with  a  slide  rule)  and  then 
measure  and  mark  with  a  cross  on  the  radial  line  a  point 
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KIG.  6. — LIGHT  ABOUT  A  CO.N’CE.N-  KIG.  J. — DISTRIBUTIO.N  OF  LIGHT 
TRATI.NG  PRISMATIC  REFLF.CTOR,  ABOUT  A  CONE- PARABOLIC 

REFLECTOR. 

corresponding  to  the  square  root  so  obtained.  Repeat  this 
operation  for  each  radial  line.  Draw  a  curve  through  the 
points  thus  obtained  and  this  curve  is  the  ideal  distribution 
curve  for  that  window.  We  now  have  to  select  from  the 
reflectors  commercially  available  the  ones  coming  nearest  to 
these  conditions.  None  conform  to  them  exactly.  The  authors 
have  selected  from  the  reflector  tests  they  have  at  hand  the 
reflectors  which  seem  to  be  best  suited  to  the  various  windows 
considered.  Some  of  these  tests  have  already  appeared  in  the 
book  entitled  “Practical  Illumination”  by  the  authors,  but 
they  are  reproduced  here  for  convenience  in  studying  the 
problems  brought  up  by  this  article. 

To  meet  the  conditions  in  such  a  window  as  shown  in  Fig. 
I,  the  authors  have  selected  several  reflectors,  the  light  distribu¬ 
tion  of  which  is  shown  in  Figs.  6  to  11.  Fig.  6  is  that  of  a 
holophane  concentrating  prismatic  reflector,  with  a  32-cp  lamp. 
This  reflector  delivers  a  large  percentage  of  its  light  within  an 
angle  of  30  degs.  or  15  degs.  each  way  from  the  vertical.  If 
used  in  such  a  window  as  Fig.  i,  the  lamp  axis  should  be  tipped 
so  as  to  come  between  10  and  20-deg.  lines  in  Fig.  l,  preferably 
a  little  to  the  right  of  the  lo-deg.  line. 

In  Fig.  7  is  shown  the  light  distribution  of  a  concentrating 
D’Olier  aluminum  reflector,  with  a  l6-cp  lamp.  The  lower 
part  of  this  reflector  is  conical  in  form,  curving  off  to  a  para¬ 
bola  near  the  neck.  This  reflector,  if  used  in  such  a  window 
as  Fig.  I,  should  be  pointed  between  the  10  and  20-deg.  lines. 
Fig.  8  shows  the  light  distribution  about  an  “X-Ray”  deep 
conical  mirror  reflector  wdth  a  i6-cp  lamp.  This  should  also 
be  pointed  slightly  in  toward  the  back  of  the  window.  Fig.  9 
shows  the  light  distribution  about  a  common  form  of  conical 
reflector  consisting  of  sections  of  mirror  mounted  in  a  metal 
cone  case. 

The  reflector  has  an  opening  of  about  90  degs.  and 
is  10  ins.  in  diameter.  Fig.  9  shows  the  distribution  with  a 
i6-cp  lamp  and  Fig.  10  with  a  32-cp  lamp.  It  is  seen  that  it  is 


extremely  concentrating  with  both  the  lamps,  giving  most  of  its 
light  within  the  confines  of  such  a  window  as  Fig.  i.  Another 
reflector  suited  to  this  kind  of  window  is  one  recently  brought 
out  under  the  name  of  the  “X-Ray  Helmet.”  This  is  designed 
for  125-watt  Gem  lamps  or  105-watt  tungsten  lamps.  It  is 
not  symmetrical,  but  has  a  flat  side  which  is  intended  to  be 
placed  toward  the  window  pane  to  catch  and  reflect  light  which 
would  otherwise  be  w'asted  outside  the  window.  The  distribu¬ 
tion  of  light  from  it  is  therefore  not  symmetrical.  Fig.  10 
shows  the  distribution  of  light  in  a  plane  at  right  angles  to  the 
flat  side  of  the  reflector.  If  hung  as  in  Fig.  10,  the  window' 
pane  would  be  at  the  right  and  the  goods  at  the  left.  Fig.  ii 
shows  the  distribution  of  light  from  this  reflector  in  a  plane 
parallel  with  the  flat  side  of  the  reflector;  that  is,  the  distribu¬ 
tion  as  it  would  be  sideways  in  the  window. 

As  to  the  number  of  lamps  and  reflectors  that  must  be  in¬ 
stalled  to  satisfactorily  light  a  window,  or  in  other  words,  the 
distance  apart  of  the  lamps,  local  conditions  must  always  be 
considered.  In  cities  where  very  high  window  illumination  is 
necessary  in  order  that  the  show  windows  may  not  seem  dark 
by  contrast  with  those  of  other  merchants,  the  lamps  should 
by  placed  close  together;  w'hile  in  country  towns  and  on 
suburban  streets,  fewer  lamps  will  answ'er  the  purpose.  The 
position  of  the  lamps,  the  angle  at  which  they  are  placed  and 
the  reflector  should,  however,  be  the  same  for  all  windows  of 
the  same  dimensions,  the  only  variation  being  in  the  number  per 
yard  of  window  front. 

We  will  next  take  up  the  window  indicated  in  Fig.  2,  where 
the  lamps  are  placed  12  ft.  above  the  floor;  the  window  is  6  ft. 
deep  and  the  back  8  ft.  high.  Here  we  evidently  need  a  reflector 
which  will  cover  50  degs.  and  give  a  curve  like  that  plotted 
in  Fig.  2.  For  such  a  window'  the  reflector  mentioned  in  Fig. 
II  would  evidently  give  good  results,  as  would  also  that  in  Fig.  8 
if  if  w'ere  inclined  at  an  angle  of  about  23  degs.  from  the  vertical 
The  regular  concentrating  prismatic  reflector  used  on  125-watt 
Gem  lamps,  the  distribution  of  which  is  shown  in  Fig.  12, 
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FIG.  8. — LIGHT  ABOUT  A  CONIC.\L  FIG.  9. — LIGHT  ABOUT 

MIRROR  REFLECTOR.  A  CONICAL  PLATE 

MIRROR  REFLECTOR. 

would  also  be  fairly  good  for  this  purpose,  although  evidently 
allowing  much  more  light  to  escape  above  in  the  window'  and 
into  the  street  than  would  be  consistent  with  the  maximum 
economy. 

In  Fig.  3  we  have  a  window  with  lamps  placed  12  ft.  high,  with 
a  window'  8  ft.  deep  and  8  ft.  high  at  the  back.  Here  an  angle 
of  60  degs.  must  be  covered.  For  such  a  window  the  distribu¬ 
tion  of  light  shown  by  Fig.  16.  which  is  that  of  an  “X-Ray” 
reflector  w'ith  a  3‘2-cp  lamp  is  excellent.  The  reflector  used  in 
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Fig.  12,  as  well  as  that  used  in  Fig.  ii,  could  also  be  used  in 
this,  window  if  properly  pointed  at  an  angle  to  cover  enough 
area.  If  the  reflector  shown  in  Fig.  ii  were  used  at  an  angle, 
it  would  be  advisable  to  place  a  supporting  strip  along  the  top 
of  the  window  against  which  the  flat  side  of  the  reflector  could 
rest,  so  as  to  take  the  strain  of  the  very  heavy  reflector  from 
the  shade  holders  and  lamp  sockets.  In  fact,  such  a  supporting 
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Were  it  not  for  this,  the  reflector  which  gave  the  light 
distribution  shown  in  Fig.  i6  would  be  good  for  this  window. 

A  reflector  specially  adapted  to  this  work  is  the“Poke  Bonnet,’^ 
the  light  distribution  of  which  is  shown  in  Fig.  14.  This  re¬ 
flector  gives  nearly  the  same  amount  of  light  high  in  the  win¬ 
dow  as  straight  down,  which,  in  the  case  of  a  window  of  this 
kind,  is  exactly  the  thing  desirable.  Another  reflector  which 
could  be  used  in  such  a  window  is  the  common  parabolic 
aluminum  half  reflector  which  gives  a  distribution  of  light 
like  that  showm  in  Fig.  14,  with  a  i6-cp  lamp. 

.■\  peculiar  form  of  window  which  is  found  frequently  in 
stores  which  are  slightly  below  street  level  is  that  shown  in 


FIG.  10.  —  LIGHT  ABOUT  A  FIG.  II. — DISTRIBUTION  OF  LIGHT  IN  TWO  PLANES  ABOUT  AN  X-RAY  LAMP  AND  CONCENTRAT- 
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Strip  is  advisable  with  all  concealed  window  reflectors  when  section  in  Fig.  5.  The  window  is  only  2^2  ft.  deep  and  7  ft. 
placed  at  an  angle,  although  it  is  more  necessary  with  the  ex-  high  both  at  front  and  back.  There  is  usually  but  little  avail- 
tremely  heavy  reflectors.  Such  a  support  can  easily  be  installed  able  space  for  the  lamps  because  they  come  such  a  short 
by  putting  a  piece  of  wood  or  pipe  across  the  window  at  the  distance  above  the  heads  of  passers.  In  such  windows  goods 
proper  place.  are  frequently  placed  in  the  extreme  top.  In  fact,  the  best 

In  Fig.  4  is  shown  the  proportions  of  an  extremely  deep,  part  of  the  display  is  usually  in  the  top  because  the  window  is 
low  window  where  the  lamps  are  only  8  ft.  above  the  window  very  small  and  goods  in  the  bottom  do  not  receive  as  close 
floor  and  the  window  is  8  ft.  deep  and  8  ft.  high  at  the  back.  inspection  from  passers  as  those  in  the  top.  For  such  windows 
In  such  a  window  it  is  usually  desirable  to  light  it  well  clear  the  common  form  of  window  trough  with  sectional  plate  mir- 


FIG.  13.— LIGHT  ABOUT  A  PARABOLIC  FIG.  I4. — LIGHT  ABOUT  AN  X-RAY  POKE-BONNET  FIG.  I5. — LIGHT  ABOUT  COMMON 

ALU.MINUM  REFLECTOR.  IN  TWO  PLANES.  WINDOW  TROUGH. 


to  the  top  of  the  back,  as  well  as  in  the  extreme  front,  which  rors  is  well  adapted  in  its  light  distribution.  The  distribution 

means  that  the  reflector  must  cover  an  angle  of  90  degs.  of  light  from  such  a  trough  with  two  i6-cp  lamps  is  shown 

Usually  with  such  low  windows,  there  is  not  much  room  for  in  Fig.  15.  The  light  distribution  shown  in  Fig.  14  could  also 

the  lamps;  hence  it  is  sometimes  impracticable  to  put  a  lot  be  used  in  such  a  window  and  would  produce  higher  illumina- 

of  conical  reflectors  along  the  top  of  the  window  because  of  tion  of  the  top  of  the  window  than  the  common  window  trough, 

their  size.  though  there  would  be  more  contrast  between  the  top  and’ 
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botioin  of  the  window  if  a  rericctor  like  that  sho^vn  in  Fig.  14 
were  used. 

The  redectors  have  so  far  been  considered  mainly  on  their 
reriecting  qualities  when  new,  without  regard  to  their  probable 
depreciation  or  their  relative  first  cost.  The  first  cost  is  such 
a  small  item  on  any  reflector  that  is  used  every  night  in  a 
show  window,  that  it  need  hardly  be  considered.  The  probabl)<9 
depreciation  is  a  serious  question,  however,  because  it  may  re¬ 
sult  in  a  great  loss  of  light.  As  to  depreciation,  the  common 
plate  mirror  type  is  the  worst  offender.  It  starts  in  with  an 
efficiency  which  is  very  high,  but  under  the  heat  that  is  de¬ 
veloped  by  the  large  number  of  lamps  in  the  top  of  the  show 
window,  it  may  easily  be  depreciated  in  a  few  years  so  as  to  be 
passed  by  some  of  its  less  pretentious  rivals.  Some  specially 
patented  processes  of  silvering  give  better  results  in  durability 
’ban  common  plate  mirrors.  Prismatic  reflectors,  of  course, 
consisting  as  they  do  of  nothing  but  glass,  need  simply  be 
taken  down  and  washed  to  make  them  as  good  as  new.  All 
reflectors  suffer  equally  from  dust  on  the  inside  and  on  the 
lamps.  None  of  those  considered  in  this  article  is  affected  by 
dust  on  the  outside.  .A.11  of  those  considered  are  subject  to 
more  or  less  breakage,  e.xcept  the  aluminum.  While  the  plate 
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FIG.  16. — LIGHT  ABOUT  X-RAY  CONICAL  REFLECTOR. 

mirrors  held  in  tin  cases  never  completely  fall  apart,  the  break¬ 
ing  and  dropping  out  of  sections  could  be  considered  the 
equivalent  of  breakage  on  the  other  glass  types. 

.Another  thing  to  be  considered  is  the  question  of  conceal¬ 
ing  the  lamps  entirely  from  view  as  seen  from  the  street.  .As 
a  rule  there  is  not  sufficient  space  between  the  top  of  the  glass 
and  the  ceiling  to  place  any  form  of  conical  reflector  without 
making  it  visible.  In  order  to  overcome  this  objection  it  is  custom¬ 
ary  cither  to  use  a  shade  which,  when  the  lamps  are  lighted, 
is  lowered  to  conceal  them,  or  to  paint  a  black,  red  or  other 
colored  strip  across  the  top  of  the  window.  This  strip  can 
also  be  used  to  good  advantage  for  advertising  purposes  to 
display  the  company’s  name  or  goods  sold  by  making  the  let¬ 
ters  transparent,  or,  in  other  words,  leave  the  letters  clear, 
painting  in  the  balance  of  the  strip.  This,  of  course,  requires 
the  window  to  be  lighted  by  reflectors  which  will  allow  some 
light  to  fall  on  the  strip.  In  this  case  prismatic  reflectors, 
such  as  that  shown  in  Fig.  6,  are  best  adapted,  although  such 
a  reflector  as  that  shown  in  Fig.  13,  if  placed  near  the  top  of 
the  band,  will  often  admirably  answer  the  purpose.  In  the 
case  of  trough  reflectors  of  either  the  standard  or  “poke  bon¬ 
net”  type,  it  is  often  unnecessary  to  paint  such  a  strip  in  the 
window  on  account  of  their  relative  shallowness,  as  the  lamps 
are  generally  placed  horizontally.  Whether  a  window  should 
be  lighted  so  as  to  take  advantage  of  the  illuminating  sign  at 
the  top  of  the  window  or  not  must  be  left  to  each  individual 


The  Economy  of  the  Tungsten  Lamp. 

By  .Alfred  .A.  Wohlalkk. 

It  is  undoubtedly  important  for  the  illuminating  engineer  and 
central  station  man  to  have  a  clear  conception  of  the  condi¬ 
tions  under  which  the  use  of  the  tungsten  lamp  is  more  favor¬ 
able  than  that  of  other  illuminants.  Its  long  life  and  its  high 
efficiency — three  times  that  of  the  old  carbon  lamp — advocate  its 
use;  on  the  other  hand,  it  is  fragile  and  its  initial  cost  is  great 
at  present.  .A  critical  discussion,  therefore,  of  the  relations 
between  the  initial  cost  of  the  lamp,  its  life  and  its  efficiency, 
price  of  energy,  etc.,  will  probably  be  interesting  and  useful 
for  the  illuminating  engineer,  central-station  man  and  lamp 
manufacturer. 

A  formula  may  be  employed  to  calculate  the  effective  or 
total  cost  of  light  production,  Ce,  per  lamp-hour.  This  must 
take  into  account  the  initial  or  renewal  cost,  Ci,  of  the  lamp 
per  hour,  as  well  as  the  cost,  Cc,  of  the  energy  consumed  in 
the  lamp  per  hour.  It  is  obvious,  therefore,  that 
Cc  =  Ci  Ce 

It  further  does  not  require  any  proof,  that 

P 

Ci  =  - 

L 

where  P  represents  the  actual  price  of  the  lamp  and  L  the 
average  life  of  the  lamp. 

Xow,  if  H  =  the  number  of  candles  per  lamp,  M’  =  the  spe¬ 
cific  consumption  in  watts  per  candle,  M  the  cost  of  energy  per 
kw-hour,  then 


Cc  = 

n  X  IV  X  -R 

1000 

D 

n  X  IV  X  M 

_ _ 

-L 

L 

1 

1000 

is  the  formula  for  the  total  cost  of  light  production  per  lamp- 
hour.  * 

.Another  formula,  derived  herefrom,  gives  the  total  cost  of 
light  production,  Ch,  per  candle-hour. 

It  is  evident,  that 

Ce  Ci  If  X  A/ 

C'a  = - = - X -  (2) 

n  n  X  L  1000 

This  term,  the  candle-power,  appears  to  be  of  consider¬ 
able  importance  for  the  central-station  man.  .As  has  been 
pointed  out  several  times  of  late,  most  recently  by  Hale  in  his 
paper  before  the  convention  of  the  Illuminating  Engineering 
Society,  the  tendency  in  the  policy  of  our  central  stations  is  to 
furnish  light  rather  than  electricity  to  their  customers,  and  to 
this  end,  they  install  lamps  without  cost.  It  is  quite  natural, 
therefore,  that  the  charge  should  also  be  made  for  light  and 
not  for  its  equivalent  in  energy.  If  this  were  effected  and  if, 
for  instance,  the  candle-hour  or  the  kilo-candle-hour  were 
adopted  as  unit,  there  can  be  no  doubt  that  the  lighting  com¬ 
panies  far  from  fearing  would  even  welcome  the  advent  of 
lamps  of  the  highest  possible  efficiency. 

Returning  to  the  formula;  (i)  and  (2),  I  shall  use  them  at 
first  to  calculate  the  cost  of  lamp-hour  and  of  candle-hour  for 
different  rates  of  energy  and  different  candle-powers.  For  this 
purpose  we  must  agree  upon  the  price  of  the  lamp. 

Now,  it  is  an  established  fact  that  low  candle-power  incan¬ 
descent  lamps  of  full  voltage  are  more  difficult  to  produce  than 
lamps  of  higher  candle-power.  Not  counting  the  price  of  the 
bulb,  a  20-cp  lamp,  for  instance,  is  more  expensive  than  a  100 - 
cp  lamp.  As,  however,  the  public  is  not  so  easily  persuaded  to 
pay  a  higher  price  for  a  lamp  of  lower  candle-power,  it  seems 
to  be  a  good  scheme  to  adopt  the  same  price  for  all  tungsten 
lamps  ranging  from  20  up  to  100  candle-power. 

From  the  best  information  I  could  obtain  this  policy  very 
likely  will  be  adopted  and  a  price  of  P  =  $1.50  can  be  used  in 
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the  foregoing  formulae  as  reasonably  as  one  can  quote  for  the 
old  i6-cp  lamp  a  trade-price  of  F  =  $o.i8. 

The  life  of  the  tungsten  lamp  may  for  the  present  be  valued 
as  L  =  looo  hours,  at  a  consumption  of  H  =  i  watt  per  candle- 
power. 

These  last  two  values  are  not  absolutely  established  as  yet ; 
they  are,  however,  so  near  to  the  truth  that  they  can  be  safely 
introduced  in  the  formulae. 

With  these  three  constant  quantities,  price,  life  and  consump¬ 
tion  of  the  tungsten  lamp,  we  are  in  the  position  to  calculate  the 
total  cost  of  light  production  per  lamp-hour  and  per  candle- 
hour.  The  results  are  given  in  Tables  I  and  11. 

For  comparison,  the  total  cost  of  light  production  may  be  cal- 


HG.  I. — LIGHT  ABOIT  4-LAMP  CLUSTER  WITH  iq-IX.  OPAL  RE¬ 
FLECTORS. 

Ciliated  also  for  the  old  carbon  lamp  of  i6  candle-power  and 
for  the  graphitized  filament  or  Gem  lamp  of  jo  candle-power. 

The  price  of  the  carbon  lamp  is  given  as  i6  cents ;  its  con¬ 
sumption,  He  =  3.1  at  a  life  of  Lc  =  450  hours.  The  price  of 
the  graphitized  filament  lamp  is  20  cents,  and  its  consumption  is 
Hm  =  2.5  at  a  life  of  Lm  =  450  hours. 

It  is  evident  that,  in  the  tables,  the  low  energy  rates  refer  to 
the  cost  of  generating  electricity,  whereas  the  high  rates  refer  to 
the  selling  price.  In  this  regard  the  results  of  the  calculations 
as  reproduced  in  the  different  tables  reveal  that  the  candle-hour 


tor,  instead  jof  a  cluster  with  four  i6-cp  carbon  lamps  with  an 
opal  reflector,  would  be  about  70  per  cent.  Regardless  of  the 
economical  considerations,  the  tungsten  lamp  as  used  above 
would  also  present  a  more  artistic  appearance.  The  photometric 
curves  published  in  Cravath  and  Lansingh’s  book  on  “Practical 
Illumination”  (Fig.  151  and  Fig.  170),  and  reproduced  in  Fig. 
I  and  Fig.  2,  show  that  the  light  distribution  is  practically  of 
an  equal  efficiency.  It  is  assumed  that  the  light  distribution 
will  not  be  noticeably  affected  by  the  substitution  of  a  50-cp 
tungsten  lamp  for  a  50-cp  carbon  lamp  in  Fig.  2. 

In  cases  such  as  the  above  illustration,  even  the  central  sta- 


KIG.  2. — LIGHT  ABOUT  HOLOPH.\XE  BOWL  WITH  50-CI*  LAMP  .\XD 
REFLECTOR. 

tions,  generating  tne  electricity  at  a  cost  of  i  cent  per  kw-hour, 
would  be  able  to  produce  a  cheaper  candle-hour  for  their  own 
use  with  the  tungsten  lamp  than  with  the  carbon  lamp. 

Due  to  such  economical  features  as  the  above,  and  also  due 
to  the  fact  that  the  price  of  the  tungsten  lamp  will  probably  not 
be  reduced  in  the  immediate  future,  it  would  be  advisable  for 
the  lamp  manufacturer  to  consider  only  the  introduction  of 
high  candle-power  tungsten  lamps  of  about  32  to  40  candle- 
powen  This  would  also  entail  the  advantage  for  the  central 
station  that  whereas  the  use  of  i6-cp  tungsten  lamps  instead  of 


TABLE  I.-EFFECTIVE  OR  TOTAL  COST  OF  LIGHT  PRODUCTION  PER  LAMP-HOUR  INCLUDING  COST  OF  ENERGY  AND  OF 
LAMP  RENEWALS  FOR  TUNGSTEN  LAMPS  OF  DIFFERENT  CANDLE  POWER  AT  VARIOUS  ENERGY  RATES. 


Rate  per  Icw.-hour  in  cents 


C.  P. 

1  ! 

2  j 

3 

4  j 

5 

6 

7  ! 

8 

9  1 

10  i 

.  1 

11 

12 

13 

! 

15 

10 

.16  1 

.17 

.18 

.20 

21 

.22  1 

.23 

.24  i 

.25  1 

.26 

.27 

1 

28 

.29 

.3 

Ih 

.166 

.182 

.198  1 

.214 

.23 

,246 

.262 

278 

.294 

.31 

.326 

342 

.358  j 

.374 

.39 

20 

.19 

.21  j 

.23 

.25 

.27 

29 

.31 

.33 

.35  ! 

37 

.41 

.43 

45 

2.S 

1  .175 

.225 

25 

.275 

.3 

.325 

.35 

.375 

4 

.425 

.45 

.475 

.5 

.525 

.^2 

■  .182 

.214 

.246 

.278 

.31 

.342 

374 

.406 

438 

.47 

.502 

.534 

.566 

.598 

.63 

40 

1  -19 

i 

.31 

35 

39 

.43 

i 

.51 

.55 

'  .59 

.63 

j  .67 

.71 

.75 

50 

.2 

'  .25 

.3 

.35 

.4 

45 

.5 

.55 

1  -6 

.65 

i 

.75 

.8 

85 

.9 

80 

.2.1 

1  .21 

.39 

.47 

55 

.63 

.71 

j  .79 

1  .87 

.95 

i  1.03 

!  1  1 1 

1  1.19 

1.27 

1  35 

100 

25 

1  .35 

!  .45 

55 

65 

.75 

.85 

i  .95 

i  1.05 

1.15 

1  1  25 

1.35 

1.45 

1.55 

1.65 

of  the  tungsten  lamp  is  cheaper  than  the  candle-hour  of  the  old 
carbon  lamp  and  of  the  metalized  filament  lamp  for  energy 
rates  ranging  down  to  4  cents  per  kw-hour. 

For  this  reason  it  would  be  of  economical  interest  to  the 
general  public,  as  well  as  to  a  number  of  isolated  plants,  to  sub¬ 
stitute,  at  their  own  expense,  for  each  carbon  lamp  a  tungsten 
lamp  of  equal  candle-power.  .\s  an  example,  at  the  usual  rate 
of  10  cents  per  kw-hour,  the  saving  per  lamp  would  amount  to 
about  40  per  cent.  A  still  greater  saving  could  be  effected  by 
substituting  for  a  number  of  carbon  lamps  one  tungsten  lamp 
equalling  in  candle-power  the  total  candle-power  of  the  carbon 
lamps. 

.\s  an  illustration,  the  economy  in  using  one  50-cp  tungsten 
lamp  in  connection  with  a  Holophane  hemisphere  and  reflec- 


i6-cp  carbon  lamps  would  involve  a  loss  of  67  per  cent  due  to 
decrease  of  the  energj^  consumed,  the  use  of  32-cp  tungsten 
lamps  instead  of  i6-cp  carbon  lamps  would  mean  a  loss  of 
only  30  per  cent. 

.As  to  the  public,  the  lamp-hour  of  a  32-cp  tungsten  lamp 
would  cost  not  more  than  the  lamp-hour  of  the  i6-cp  carbon 
lamp  or  the  lamp-hour  of  the  graphitized  filament  lamp,  as  in¬ 
dicated  in  Tables  I  and  III.  It  would,  therefore,  not  involve 
higher  expense  for  the  general  public,  if  it  would  replace  one 
i6-cp  carbon  lamp  by  a  .32-cp  tungsten  lamp,  even  if  the  i6-cp 
lamp  would  give  sufficient  illumination  for  the  special  purpose. 

In  such  cases,  however,  where  the  cost  of  the  kw-hour  is  less 
than  4  cents,  it  would  not  be  advantageous  to  substitute  a  32-cp 
tungsten  lamp  for  a  i6-cp  carbon  lamp  on  account  of  the  high 
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price  of  the  lamp,  as  given  above,  whereas  a  32-cp  tungsten 
lamp  may  very  well  be  used  in  place  of  two  i6-cp  or  one  32-cp 
carbon  lamp  with  the  same  economy  as  heretofore  cited. 

It  would  be,  however,  of  interest  to  consider  how  much  the 
tungsten  lamp  ought  to  be  reduced  in  price  to  make  it  desir¬ 
able  to  consumers  who  pay  less  than  4  cents  per  kw-hour  for 
their  energy.  This  price  A',  can  be  derived  by  employing  for¬ 
mula  I  in  connection  with  the  following  considerations:  In 
order  to  know  the  highest  price  of  the  tungsten  lamp  to  be 
granted,  the  cost  per  lamp-hour  of  a  32-cp  tungsten  lamp,  for 


public  as  well  as  the  central  station  would  share  the  benefit  of 
the  new  lamp. 

Though  the  introduction  of  the  candle-hour  rate  would  offer 
great  advantage  over  the  kw-hour  rate,  several  difficulties  may 
present  themselves  in  its  adoption  and  execution.  One  of  the 
problems,  however,  the  measuring  of  the  candle-hour,  which 
appears  to  be  one  of  the  most  difficult  ones,  could  be  solved  in 
a  rather  simple  manner.  Taking  for  granted  that  in  the  tung¬ 
sten  lamp,  one  watt  produces  one  candle,  then  one  watt-hour 
would  equal  one  candle-hour,  and  one  kw-hour  one  kilocandle- 


TABLE  II.— EFFECTIVE  COST  OF  LIGHT  PRODUCTION  PER  CANDLE-HOUR,  INCLUDING  COST  OF  POWER  AND' OF  LAMP 
RENEWALS  FOR  TUNGSTEN  LAMPS  OF  DIFFERENT  CANDLE  POWER  AT  VARIOUS  ENERGY  RATES. 


Rate  per  kw.-hour  in  cents 


C.  P. 

1 

2 

3 

4 

5 

6 

wm 

8 

11 

12 

14 

15 

10 

.016 

EB 

.02 

.021 

.022 

.023 

.025 

.026 

.027 

.028 

.029 

.03 

16 

.0104 

Wa 

.0124 

.0144 

.0154 

.0164 

.0174 

.0184 

.0194 

.0214 

.0224 

.0234 

.0244 

20 

.0085 

.0095 

.0105 

.0125 

.0135 

.0145 

.0155 

.0185 

.0195 

.0205 

.0215 

.0225 

25 

.0070 

.01011 

.011 

.012 

.013 

.014 

.017 

.018 

.019 

.02 

.021 

32 

.0057 

.0067 

.0077 

.0087 

.0117 

0127 

.0127 

.0147 

.0159 

.0167 

.0177 

.0187 

.0197 

40 

.00475 

.01075 

.01515 

.01675 

.01775 

.01875 

50 

.004 

.006 

.009 

^3H|| 

.012 

.013 

’.014 

.015 

.016 

.017 

80 

.00287 

.0059 

.0069 

.0079 

.0109 

Bsa 

.0139 

.0149 

.0159 

100 

0025 

0035 

.0075 

iwa 

rnitm 

instance,  should  be  equal  or  less  than  the  cost  of  the  i6-cp  car¬ 
bon  lamp  at  a  certain  rate  of  energy. 

Employing,  then,  formula  1  and  using  the  values  decided  on 
above  for  life,  consumption,  etc.,  we  can  solve  the  above  expres- 


hour.  Therefore,  by  changing  the  “watts”  into  “candles”  on 
the  meters,  the  measurements  could  be  effected  without  any 
change  in  the  construction  of  the  meters. 

In  view  of  the  price  of  the  kilocandle-hour  this  could  be  de- 


TABLE  III  — TOTAL  COST  OF  LIGHT  PRODUCTION  PER  LAMP-HOUR  OF  CARBON  AND  GEM 
LAMPS  AT  DIFFERENT  RATES  OF  ENERGY. 


LAMP 


Rate  per  kw.-hour  in  cents 


1 

2  1 

3 

i 

5  1 

6 

7  ! 

8 

9 

10 

11 

12 

13  1 

14 

15 

Carbon 

.086 

.136 

.186 

.236 

.286 

.336 

.386 

.436 

1  .486 

.536 

.586 

.636 

.686  1 

.736 

.786 

Gem 

,096 

.146 

1  .196 

.246 

.296 

.346 

.396 

.446 

1  .496 

.546 

.596 

.646 

.696  1 

.746 

.796 

sion  for  A',  assuming  for  instance,  a  rate  of  2  cents  per  kw- 
hour.  This  results  in  - 

16  50  X  2  >  A  32  X  2 

450  1000  1000  1000 

and  < 

A'  =  72  cents. 

This,  therefore,  is  the  price  that  the  tungsten  lamp  most  likely 
will  have  to  be  reduced  to  in  order  to  meet  all  the  demands. 

All  these  calculations  hold  good  assuming  that  the  power  sta¬ 
tions  follow  the  policy  of  furnishing  electricity  and  do  not  sup- 


termined  by  starting  from  the  following  points ;  It  has  been 
calculated  that  the  lamp-hour  of  the  i6-cp  carbon  lamp  costs 
about  as  much  as  the  32-cp  tungsten  lamp,  including  charge  for 
renewals.  As  shown  by  the  tables,  the  carbon  lamp-hour  costs 
about  0.5  cent  at  a  rate  of  10  cents  per  kw-hour,  while  the 
tungsten  lamp-hour  of  32  candle-power  costs  a  little  less  at 
the  same  rate. 

This  price  of  about  ^  cent  per  lamp-hour  could  be  adopted 
as  a  basis  for  a  new  light  rate,  the  central  stations  renewing 
the  tungsten  lamps  free  of  charge  in  pursuance  of  the  policy 
to  furnish  light  and  not  power  and  supplying  their  customers 


TABLE  IV.— TOTAL  COST  OF  LIGHT  PRODUCTION  PER  CANDLE-HOUR  J^OR  CARBON  AND 
GEM  LAMPS  AT  DIFFERENT  ENERGY  RATES. 


LAMP  Rate  per  kw.-hour  in  cents 


'  i  H 

3 

4 

5 

6 

7 

8 

L  ’  i 

10 

11 

12 

13 

14 

15 

Carbon 

.0054  j  .*>086 

.0116 

.0147 

.0178 

.021 

.024 

.0272 

.0305 

.0335 

.0365  1 

.0395 

.0425 

.0455 

.0485 

Gem 

'  .0049  1  .0072 

.0097 

,0123 

.0148 

1  .0173 

.0198 

.0223 

1  .0247 

.0273 

1  .0298 

1  .0322 

j  .0348 

.0373 

.  0398 

ply  the  lamps  to  their  customers,  and  that  these  lamps  be  paid 
for  by  the  consumers,  in  spite  of  which  fact  it  has  been  shown 
that  the  general  public  will  derive  great  benefit  from  the 
tungsten  lamp. 

The  position  of  the  central  stations  toward  the  tungsten  lamp 
cannot  be  such  a  favorable  one,  as  far  as  the  use  of  the  lamps 
for  themselves  and  the  sale  of  electricity  is  concerned.  Al¬ 
though  it  is  beyond  doubt  that  an  improvement  such  as  the 
tungsten  lamp  will  increase  the  number  of  customers  for  the 
central  stations  and  finally  raise  their  total  output  tremendously, 
the  fear  is  not  unfounded  that  for  some  time  to  come  the 
load  of  the  individual  customer  may  decrease. 

However  this  may  develop,  I  believe  that  the  adoption  of  the 
candle-hour  will  do  away  with  all  these  fears  and  the  general 


exclusively  with  32-cp  tungsten  lamps  for  reasons  discussed 
above. 

To  calculate  the  new  light  rate,  the  following  formula  can 
be  used :  ,  * 

nXr 

Ci= -  (3) 

1000 

wherein 

Cl  represents  cost  of*  lamp-hour. 
n  candle-power  of  supplied  lamps, 
r  rate  on  price  per  kilocandle-hour. 

Basing  upon  the  above  assumptions  the  central  stations  will 
feel  justified  in  making  a  charge  of 

r  =  16  cents  per  kilocandle-hour. 
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The  consumer  who  is  not  inclined  to  pay  high  prices  for  light 
bills  will  find  at  the  end  of  the  month  that  his  light  bill  is  not 
larger  and  that  under  the  new  rate  he  is  receiving  more  light 
for  the  same  or  for  a  lower  amount.  Thus,  while  the  con¬ 
sumer  profits  by  the  use  of  the  candle-hour  system,  the  central 
stations  do  not  lose  by  it.  They  get  6  cents  more  for  the  kilo- 
candle-hour  than  they  received. for  the  kw-hour  at  the  old  rate. 
'I'hat  means  6  times  32  or  $1.96  for  each  lamp.  While  the 
central  stations  furnishing  the  lamps  free  of  charge  still  make 
an  additional  profit  of  at  least  46  cents  on  each  lamp,  the  con¬ 
sumer  pays  now  16  cents  per  kilocandle-hour  instead  of  about 
30  cents  as  heretofore. 

Two  things,  however,  have  to  be  carefully  considered  in  con¬ 
nection  with  the  new  light  rate;  these  are  the  fragility  and  the 
life  of  the  tungsten  lamp  as  made  at  present. 

Due  to  the  fact  that  the  tungsten  lamp  is  more  fragile  than 
the  carbon  lamp,  it  is  absolutely  necessary  that  the  same  be 
handled  with  considerable  care  and  that  the  central  station  in¬ 
sure  themselves  against  unreasonable  claims  by  establishing 
rules,  for  instance,  to  prevent  the  use  of  drop  lights  with  key 
sockets,  etc. ;  although,  according  to  my  experience,  the  tungsten 
lamp  can  very  well  be  used  with  drop  light  with  key  socket  for 
more  than  1000  hours,  if  reasonable  care  is  observed. 

.•\s  to  its  life,  it  has  been  pointed  out  that  so  far  as  de¬ 
termined  the  average  life  of  the  tungsten  lamp  is  about  1000 
hours,  although  this  fact  has  not  been  exhaustively  investi¬ 
gated  ;  but  the  work  that  has  been  done  along  that  line  reveals 
that  one  watt  per  candle-power  or  even  somewhat  less  would 
guarantee  the  above  life  as  the  most  economical  of  the  tungsten 
lamp. 

Small  overloads  due  to  overvoltage  do  not  affect  the  life  of 
the  ti  ngsten  lamp  as  much  as  the  carbon  lamps  due  to  the 
positive  temperature  coefficient  of  the  metal.  While  this  is  an¬ 
other  advantage  of  the  tungsten  lamp,  it  has  been  my  experi¬ 
ence  that  in  spite  of  the  positive  temperature  coefficient,  low 
periodical  fluctuations  of  the  voltage  are  more  noticeable  in 
the  tungsten  lamp  than  in  the  carbon  lamp,  very  likely  due 
to  the  higher  intensity  of  light  or  intrinsic  brilliancy  per  unit 
of  the  light-giving  body. 


Dangers  in  Sub-Stations. 


In  the  annual  report  of  the  Chief  Inspector  of  Factories  and 
Workshops  in  England  some  dangers  in  sub-stations  are  pointed 
out.  Many  cases  were  found  where  safety  had  been  insuffi¬ 
ciently  provided  for,  and  some  where  the  means  intended  to 
procure  safety  added  considerably  to  the  dangers.  In  some* 
sub-stations,  where  it  was  important  that  the  supply  should  be 
available  continuously,  the  high-pressure  switchboards  were  ar¬ 
ranged  so  that  it  would  be  impossible  without  great  danger 
to  carry  out  any  repair  or  adjustment  unless  by  completely 
shutting  down  the  supply.  In  two  cases  sub-stations  were  sup¬ 
plied  at  10,000  volts  pressure,  three-phase.  The  io,ooo-volt  con¬ 
ductors  were  of  bare  copper.  The  transformers  and  high- 
pressure  switchgear  were  on  one  side  of  the  room  and  the  con¬ 
sumers’  switchboard  on  the  other,  with  only  a  few  feet  of  space 
between  them.  The  arrangement  of  exposed  high-tension  con¬ 
ductors  was  dangerous  in  any  case,  and  particularly  so  in  view' 
of  the  consumers’  employees  having  access. 

In  some  less  recent  transforming  sub-stations  a  form  of  pro¬ 
tection  was  provided  for  the  high-pressure  switchgear,  which 
distinctly  added  to  the  danger.  The  switches  and  bus-bars  were 
of  bare  metal  exposed,  but  the  whole  switchboard  was  sur¬ 
rounded  by  an  iron  cage  with  a  door.  When  any  switching  or 
replacing  of  fuses  became  necessary,  the  attendant  would, 
therefore,  have  to  go  into  the  cage,  which  was  so  confined  that 
he  would  inevitably  be  in  contact  with  its  iron  bars,  thereby 
being  in  contact  with  earth,  and  would  besides  have  insufficient 
room  to  work  in.  In  some  other  underground  chambers,  far 
too  small,  the  inspector  found  some  survivals  of  a  bygone 
age  in  the  form  of  protection  of  the  high-pressure  terminals 


of  the  cables  by  metal  covers  or  bells.  The  terminals  were  bare, 
and  in  order  to  get  at  them  for  any  purpose,  the  bell,  which 
was  heavy,  had  to  be  lifted  vertically  with  a  very  steady  hand, 
or  it  would  touch  the  terminals.  .\n  earth  wire  was  attached 
to  the  bell,  but  in  one  case  this  wire  proved  to  be  very  much 
alive. 

In  motor-generator  sub-stations  the  inspector  found  numer¬ 
ous  cases  of  the  high  or  extra-high  pressure  coils  of  the  motors 
being  insufficiently  protected.  Accidents  have  occurred  through 
men  putting  out  their  hands  to  steady  themselves  and  touch¬ 
ing  the  high-pressure  stator  coils  when  examining  the  lubrica¬ 
tion  of  the  bearings.  In  some  continuous-current  sub-stations 
the  motor-converters  are  placed  with  a  passage-way  between 
them  of  less  than  20  ins.,  and  having  their  exposed  high- 
pressure  terminals  sticking  out  into  the  passage-way  on  each  side. 


Some  Fundamental  Principles  Underlying 
the  Sale  of  Electrical  Energy. 

By  Cl.\rence  P.  Fowler. 

The  methods  of  charging  for  electrical  energy  vary  so 
widely  in  different  localities,  and  as  they  should  combine  in 
general  the  same  elements  in  all  cases,  evidently  a  good  many 
of  them  are,  at  best,  rather  haphazard  in  character.  It  is  the 
purpose  of  the  present  article  to  briefly  discuss  some  of  the 
salient  features  upon  which  a  logical  system  of  rates  should 
be  based,  supplemented  with  a  numerical  example. 

With  a  given  number  of  kw-hours  sold,  the  supply  company 
will  expect  a  certain  definite  income,  and  if  each  consumer 
does  not  bear  his  proper  share  of  the  cost  of  supplying  him  it 
is  evident  that  some  may  be  undercharged  while  others  may  be 
overcharged,  if  a  detailed  study  of  each  consumer’s  load  has 
not  been  made.  Before  going  into  the .  consideration  of  the 
cost  of  furnishing  electrical  energy  proper  it  is  important  first 
to  consider  briefly  the  nature  of  the  suppl>  of  electrical 
energy,  as  having  a  bearing  on  its  cost  of  production. 

While  electrical  energy  may  be  generally  regarded  as  a 
manufactured  product  in  the  ordinary  sense  of  the  term,  yet 
a  little  reflection  will  prove  this  to  be  hardly  in  accordance 
with  facts.  Electrical  energy  stands  unique,  in  that  it  differs 
from  the  ordinary  manufactured  goods  of  commerce  because: 
First,  it  is  an  intangible  product  of  manufacture  and  must 
therefore  be  classed  as  a  service;  and  second,  electrical  energy 
can  be  stored  only  to  a  very  limited  extent,  and  in  this  way 
also  differs  from  ordinary  manufactured  products,  which  can 
be  made  at  a  constant  rate,  stored  and  disposed  of  as  de¬ 
mand  dictates. 

From  the  two  above  facts,  it  is  evident  that  the  supply  of 
electrical  energy  is  a  service  which  must  be  rendered  simul¬ 
taneous  with  the  demand,  and  since  no  virtual  storage  is 
possible,  it  means  that  the  generating,  distributing  and  measur¬ 
ing  equipments  must  be  of  ample  capacity  to  handle  the  maxi¬ 
mum  demand  that  may  be  made  upon  them.  Evidently  then, 
the  instantaneous  maximum  demand  of  each  consumer  fixes 
the  investment  for  the  service  of  that  consumer,  and  therefore 
fixes  all  of  those  charges  which  are  dependent  upon  the  invest¬ 
ment. 

The  charges  which  are  dependent  upon  the  investment  are 
insurance,  taxes,  interest  or  profit,  a  certain  portion  of  the 
maintenance  of  the  plant  which  is  not  dependent  upon  the 
use  of  the  apparatus,  and  also  a  large  proportion  of  the  de¬ 
preciation  due  to  age,  in  addition  to  the  remaining  indetermi¬ 
nate  portion  of  the  depreciation  charge  which  is  due  to  what 
is  known  in  engineering  language  as  “changes  in  the  art” 
and  which  is  brought  about  by  new  and  better  apparatus 
invented  from  time  to  time.  Also  in  the  case  of  hydro-electric 
development  there  is  usually  a  certain  water  rental  which  may 
be  regarded  as  a  fixed  charge  and  which  is  based  upon  the 
capacity  of  the  apparatus  installed  in  the  generating  station. 

All  of  the  above  charges  are  directly  proportional  to  the 
investment  made  for  the  service  of  every'  different  consumer 
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and  they  increase  as  his  instantaneous  maximum  demand  for 
service  increases  and  are  not  reduced  in  any  manner  by  a 
reduction  in  his  consumption  of  energy. 

This  clearly  points  out  that  no  matter  whether  a  consumer 
uses  electrical  energy  or  not,  if  he  be  connected  to  the  system 
of  supply  that  system  must  hold  itself  in  readiness  to  supply 
him,  and  by  so  doing  incurs  the  major  portion  (as  explained 
below)  of  the  cost  of  reaching  him  which  is  constant  and 
dependent  not  upon  the  continued  use  of  his  apparatus  at 
maximum  load  but  solely  upon  his  liability  to  demand  maxi¬ 
mum  load,  even  if  only  for  a  short  period.  (It  might  here 
be  added  that  in  quite  a  large  number  of  steam-electric  plants 
the  annual  fixed  charges  form  about  75  per  cent  of  the  total 
cost  of  operation  and  that  for  hydro-electric  plants  the  annual 
fixed  charges  run  about  90  per  cent  of  the  total  expense  of 
operation.) 

After  the  investment  has  been  made  for  the  consumer  it 
costs  a  certain  amount  to  keep  the  apparatus  in  operation. 
That  amount  for  steam-electric  plants  includes  management, 
fuel,  water,  waste,  oil,  lamp  renewals  (if  a  lighting  company), 
the  value  of  the  lost  energy  (whether  due  to  actual  loss,  meter 
slip  or  theft),  a  certain  amount  of  labor  and  repair  expenses 
which  are  a  direct  result  of  the  use  of  the  apparatus.  For  a 
hydro-electric  system  about  the  only  items  that  vary  with  the 
output  are  the  cost  of  repairs,  the  value  of  the  lost  energy  and 
a  certain  proportion  of  the  labor  expense. 

These  running  expenses  for  electrical  systems  are  propor¬ 
tional  to  the  number  of  hours’  use  of  the  apparatus  and  are 
in  no  \Vay  dependent  on  the  first  cost  of  the  same.  This  is 
equivalent  to  saying  that  there  is  a  certain  lesser  portion  of 
the  cost  of  supplying  a  consumer  with  electrical  energy  which 
continues  or  discontinues  accordingly  as  his  consumption  is 
discontinued  or  interrupted. 

It  has  now  been  shown  that  in  general  the  cost  of  supplying 
electrical  energy  to  any  consumer  is  made  up  of  two  unequal 
portions,  namely: 

a.  The  greater  portion  consists  of  a  fixed  charge,  which 
depends  solely  upon  the  consumer’s  instantaneous  maximum 
demand  and  which  is  independent  of  the  duration  of  that 
demand. 

b.  The  lesser  portion  consists  of  a  running  charge  which 
depends  upon  the  energy  consumed. 

The  above  elements  at  once  suggest  a  method  of  charging 
for  electrical  energy  which  will  bear  a  proper  relation  to  the 
cost  of  furnishing  it  and  must  evidently  consist  of  the  fixed 
charge  based  upon  the  consumer’s  maximum  demand  in  com¬ 
bination  with  the  charge  which  is  dependent  upon  energfy  con¬ 
sumption. 

Each  of  the  component  parts  of  the  above  system  are  in  use 
in  various  localities,  under  the  names  respectively  of  “flat 
rates”  and  “meter  rates,”  and  the  principal  disadvantages  of 
each  of  these  alone  are  as  follows: 

Flat  Rate. 

Assuming  the  use  of  a  fixed  charge  alone,  or  what  would  be 
known  as  a  flat  rate,  it  is  apparent  that  there  is  nothing  in 
this  method  of  charging  which  causes  the  consumer  to  use  his 
electricity  economically.  Knowing  that  he  has  got  to  pay  for  his 
energy  whether  he  uses  it  one  hour  or  24  hours,  he  carelessly 
lets  a  certain  portion  or  perhaps  all  of  his  load  remain  on  the 
system  the  full  24  hours. 

The  flat  rate  at  first  thought  would  seem  to  be  almost 
ideal  for  the  sale  of  hydro-electric  energfy,  where  the  cost  of 
the  same  is  for  the  most  part  fixed  and  independent  of  the 
output,  as  already  pointed  out,  and  might  be  used  in  the  case 
of  those  developments  where  water  is  plentiful;  but  there  are 
again  many  developments,  which  for  their  successful  operation 
depend  upon  water  storage  and  coupled  always  with  the  chance 
of  reducing  the  station  peak  as  well  as  minimizing  the  cost 
of  repairs,  are  all  arguments  which  favor  the  economical  use 
of  energy,  which  a  flat  rate  will  not  insure. 

With  steam  electric  plants  the  objections  to  the  use  of  flat 
rate  are  so  obvious  that  they  need  not  be  commented  on  in  this 
article. 


Straight  Meter  Rate. 

Tf  the  consumer  is  charged  for  all  the  energy  he  uses  on  a 
straight  meter  rate  basis,  this  tends  to  discriminate  against 
the  long-hour  user,  who  is  the  most  desirable  type  of  con¬ 
sumer  the  station  supplies. 

This  defect  with  the  straight  meter  rate  arises  largely  from 
the  fact  that  the  unit  used  in  the  measurement  of  electrical 
energy,  the  kilowatt-hour,  is  made  up  of  the  average  energfv' 
consumption  in  kilowatts  multiplied  by  the  time  over  which  the 
energy  is  furnished.  It  is  at  once  evident  that  an  infinite  num¬ 
ber  of  time  and  energy  values  multiplied  together  will  give 
the  same  result  and  from  which  it  is  apparent  where  the 
difficulty  with  the  straight  meter  rate  system  lay,  as  will  be 
seen  from  the  following  simple  example: 

Suppose  consumer  A  uses  100  kw  for  i  hour;  then  his  con¬ 
sumption  as  shown  by  the  watt-hour  meter  would  be  100  kw- 
hours.  Next  suppose  consumer  B  uses  10  kw  for  10  hrs. ; 
then  his  consumption  as  shown  by  the  watt-hour  meter  would 
also  be  100  kw-hours. 

Now  by  the  straight  meter  rate  both  these  consumers  would 
pay  the  same  amount  for  their  energy,  and  as  it  is  necessary 
to  have  loo-kw  capacity  of  plant  to  supply  A,  whereas  it  is 
only  necessary  to  have  lo-kw  capacity  of  plant  to  supply  B 
(neglecting  losses  in  both  cases)  it  is  evident  that  this  method 
of  charging  is  anything  but  equitable. 

Furthermore  there  may  be  a  certain  amount  of  load  which, 
at  some  particular  meter  rate,  would  bear  a  definite  relation 
to  the  cost  of  supply.  Now  assume  the  maximum  demand 
of  this  load  to  remain  the  same  with  the  average  number  of 
kw-hrs.  increased  by,  say,  25  per  cent.  What  happens,  suppos¬ 
ing,  this  load  is  supplied  from  a  steam  electric  plant? 

Since  the  maximurrt  demand  remains  the  same,  only  the 
running  expenses  will  be  increased  twenty-five  per  cent,  and 
as  the  running  expenses  for  a  steam  electric  plant  form  only 
about  25  per  cent  of  the  total  cost  of  furnishing  energfy,  the 
increased  cost  to  the  company  of  supplying  this  additional 
energy  is  only  6%  per  cent  of  the  total  operating  cost,  whereas 
the  revenue  to  the  company  is  increased  in  proportion  to  the 
additional  consumption  or  by  25  per  cent. 

Similarly,  if  the  maximum  demand  remain  the  same  and  the 
number  of  kw-hrs.  be  decreased  by  25  per  cent,  the  supply  com¬ 
pany  sustains  a  reduction  in  total  operating  costs  of  only 
6J4  per  cent. 

Hence  it  is  seen  in  general  that  the  most  equitable  method 
of  charging  for  electrical  energy  involves  the  principle  of  a 
fixed  charge  which  is  independent  of  the  output  combined 
with  the  charge  which  is  dependent  upon  the  output.  These 
two  charges  may  be  simply  reduced  to  a  kw-hour  basis  in  the 
following  manner: 

As  the  running  expenses  are  proportional  to  the  output,  in 
order  to  determine  the  running  cost  per  unit  or  the  cost  per 
kw-hour,  it  is  simply  necessary  to  divide  the  total  annual 
running  expense  by  the  total  number  of  kw-hours  sold  during 
the  year. 

In  order  to  ascertain  the  fixed  annual  charge  upon  a  kw-hour 
basis,  evidently  the  total  annual  fixed  charges  belonging  to 
each  class  of  service  should  be  divided  by  the  maximum  num- 
lier  of  kilowatts  which  may  be  demanded  of  the  station,  by 
the  respective  classes  of  service.  This  gives,  for  each  class  of 
service,  the  annual  fixed  charge  per  kilowatt  of  maximum 
demand. 

Experience  shows  that  the  total  number  of  kilowatts  which 
may  be  demanded  of  a  station  depends  upon  the  nature  of  the 
load  as  well  as  to  some  extent  upon  the  magnitude  of  the 
individual  consumer’s  maximum  demand.  With  the  lighting 
load  the  total  number  of  kilowatts  which  may  be  demanded 
of  a  central  station  varies  from  1.25  to  1.75  times  the  maximum 
load  upon  the  station.  With  power  service  this  ratio  runs  on 
an  average  from  1.5  to  3  times  the  maximum  station  load. 
This  ratio  of  the  aggregate  of  the  several  consumers’  maximum 
demands  to  the  maximum  station  load  is  termed  “diversity 
factor”  and  arises  from  the  fact  that  all  consumers  do  not 
use  their  maximum  load  at  the  same  time,  there  being  some- 
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what  greater  diversity  in  the  time  of  maximum  demand  in 
the  case  of  motor  load  than  with  lamp  load  resulting  in 
somewhat  relatively  reduced  fixed  charge  for  the  former  class 
of  service  as  compared  with  the  latter. 

Having  the  annual  fixed  charge  per  kilowatt  of  maximum 
demand  for  each  class  of  service,  and  dividing  this  quantity 
by  the  number  of  days  in  the  year,  eviderttly  gives  the  daily 
fixed  charge  per  kilowatt  of  maximum  demand  for  the  class 
of  service  considered. 


mercial  and  residential  lighting.  (Strictly  speaking  residential 
lighting  usually  has  a  somewhat  greater  “diversity  factor” 
than  for  commercial  lighting,  but  for  the  sake  of  simplicity 
they  will  be  averaged  here.)  For  motor  service  the  “diversity 
factor”  will  be  assumed  to  be  1.5. 

Based  upon  these  assumptions  the  maximum  load  of  5000 
kilowatts  upon  the  system  will  correspond  to  the  following 
maximum  demands,  viz. : 

Class  Service.  Maximum  Demand. 


The  total  cost  per  kw-hour  for  any  consumer  may  now  be  Private  lighting,  2,000  kw  x  1.25 . 2,500  kw 

obtained  when  the  size  and  the  length  of  time  which  he  uses  Motor,  2,500  kw  x  1.5 . 3.750  kw 

.his  installation  are  known.  If  a  consumer  only  uses  his  instal-  Street  lighting,  500  kw  x  i .  500  kw 


lation  an  hour  daily  and  it  calls  for  i  kilowatt  capacity,  he  con-  The  total  annual  fixed  charges  not  including  profit  on  the 


No.  of 
hours 
daily 
use. 
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hours 

consump¬ 

tion. 

Corre- 

spond- 

inK 

load 
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% 

Fixed  costs  per  Kw.  hour  —  Cents. 

Running 

cost 

per  Kw. 
hour. 
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Total  costs  per  Kw.  hour— Cents.  j 

Cost  of 
power  per 
Kw.  year 
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ing  to 
column  X, 
Dollars. 
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Lighting. 
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1 
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1 
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4.16 
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1 
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4.812 
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2 
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1.912  1 
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3 
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1.46 
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.092 
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1.872 
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4 
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1.512 

1.332  ! 

14.60 

s 
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6 
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25. 
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1  0.625 
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0.612  1 
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8 
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0.%2 

0.712  i 

16.40 

9 
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.092 

0.497  1 

0.582 

0.902 

0.642 

16.00 

10 

3.650 

41.7 

0.365 
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.092 

0.457 

0.532 

0.852 

0.587 

16.40 

11 

4.015 

45.8 

0.330 

0.400 
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.092 

0.422 

0.492 
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0.542 

16.90 

12 
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-50. 

1  0.305 

0.365 

0.412 

.092 

0.397  1 

0.457 
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17.40 

13 
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.092 
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14 
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.092 
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15 
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0.705 

18.40 

16 
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18.80 

17 
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71. 

1  0.215 
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18 
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'  0.337 
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19.40 

19 
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.092 

0.284 

1  0.324 
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20 
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0.220 

.092 
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20.00 

21 
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22 
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sumes  daily  i  kw-hour.  Therefore  the  total  cost  per  kw-hour 
of  serving  this  consumer  is  the  daily  constant  or  fixed  charge 
plus  the  running  cost  of  i  kw-hour.  If  this  same  consumer 
increases  the  use  of  his  installation  so  that  his  average  daily 
use  is  2  hours  per  day,  the  total  daily  fixed  charge  is  conse¬ 
quently  distributed  over  2  hours’  use  and  the  total  cost  per 
kw-hour  is  now  the  sum  of  one-half  of  the  daily  fixed  charge 
plus  the  running  cost  of  i  kw-hour. 

Similarly,  the  cost  of  serving  various  hour  users  from  3 
to  24  hours  is  determined  by  dividing  the  daily  fixed  charge 
by  the  number  of  hours’  use  and  adding  in  each  case  the  run¬ 
ning  cost  per  kw-hour. 

This  can  perhaps  be  better  understood  by  the  application 
of  the  above  principles  to  a  concrete  example,  as  follows : 

Suppose  a  hydro-electric  station  situated  in  an  industrial 
center,  having  a  maximum  station  load  5000  kilowatts,  divided 


as  follows : 

Private  lighting . 2,000  kw 

Motor  load  . 2,500  kw' 

Street  arc  lighting .  500  kw 

Total . 5.000  kw 


As  previously  explained,  while  the  aggregate  of  the  maxi¬ 
mum  demands  of  the  several  private  lighting  consumers  may  be 
from  1.25  to  1. 75  times  the  maximum  station  load  and  with 
motor  consumers  this  ratio  or  “diversity  factor”  may  range 
from  1.5  to  3  times  the  maximum  station  load  due  to  the  fact 
that  all  maximum  loads  do  not  coincide  in  time,  yet  it  will  be 
evident  that  this  does  not  apply  to  the  case  of  street  lighting 
load,  which  may  be  regarded  as  a  single  consumer,  and  there¬ 
fore  has  a  “diversity  factor”  of  unity,  and  consequently  de¬ 
prives  the  station  of  the  advantage  of  supplying  a  maximum 
demand  greater  than  the  maximum  station  load. 

For  private  lighting  service  the  “diversity  factor”  in  the 
present  case  will  he  taken  as  averaging  1.25  for  both  corn- 


total  system  equipment  for  these  three  classes  of  service  are 
assumed  to  be  divided  as  follows: 


Private  lighting  service . $40,000.00 

Motor  service  .  50,000,000 

Street  lighting  service .  9,000.00 


From  which  the  annual  fixed  charges  per  kilowatt  of  maxi¬ 
mum  demand  would  be : 

$40,000 

Private  lighting, - =  $16.00  per  kw  maximum  demand. 

2500  kw 

$50,000 

Motor, - =  $13.30  per  kw  maximum  demand. 

3750  kw 

$9,000 

Street  lighting, - =  $18.00  per  kw  maximum  demand. 

500  kw 

Assuming  all  classes  of  service  operative  365  days  in  the 
year,  the  daily  fixed  charge  chargeable  to  each  class  of  service 
is  as  follows : 

$16.00 

Private  lighting , - =  4.40  cents. 

365 

$13-30 

Motor. - =  3.65  cents. 

365 

$18.00 

Street  lighting, - =  4-95  cents. 

365 

If  the  station  receives  a  total  annual  revenue  on  12,000,000 
kilowatt-hours,  and  if  the  running  expenses  or  expenses  which 
are  proportional  to  the  output  and  common  to  all  classes  of 
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service  are  $11,000.00,  then  the  running  cost  per  kilowatt-hour 
would  be : 

$11,000.00 

- =  .092  cent. 

12,000,000 

It  now  remains  to  determine  the  total  cost  per  kilowatt-hour 
of  supplying  energy  for  the  three  classes  of  service,  from  i  to 
24  hours  per  day. 

Private  Lighting  Costs. 

Taking  up  first  the  private  lighting  costs,  it  is  evident  from 
what  has  been  said  that  if  a  consumer  has  a  maximum  demand 
of  I  kw  and  if  he  only  uses  his  lighting  service  i  hour  per  day, 
his  charge  would  be  made  up  of  the  total  daily  fixed  charge  for 
private  lighting  or  4.40  cents  plus  .092  cents,  the  running 
charge  of  a  kw-hour,  thus  making  a  total  energy  cost  of  4.492 
cents.  Similarly,  if  he  uses  his  service  2  hours  per  day 
his  fixed  charge  per  kw-hour  would  be  only  one-half  of  the 
above  or  2.20  cents,  which,  added  to  .092  cents,  makes  the  total 
cost  per  kw-hour  of  2.292  cents.  By  continuing  this  process 
the  whole  series  of  private  lighting  costs  may  be  obtained, 
showing  the  variation  in  cost  per  kw-hour  for  different  number 
of  hours  daily  use.  Such  a  series  of  calculations  have  been 
made  for  the  case  here  assumed  and  are  given  in  the  accom¬ 
panying  table. 

The  cost  of  private  lighting  worked  out  as  above  described 
is  that  delivered  at  the  premises  of  the  consumer  and  does  not 
include  the  cost  of  lamp  renewals.  If  the  company  furnishes 
lamp  renewals  and  uses  i6-cp  lamps  having  a  consumption  of 
3.5  watts  per  cp  and  an  average  life  of  950  hours  to  80  per  cent 
of  normal  candle-power  (this  is  assumed  to  be  the  useful  life 
of  a  lamp  beyond  which  it  does  not  pay  to  burn  it)  and  if  the 
lamps  cost  17  cents  each  distributed,  then  the  cost  of  lamp 
renewals  per  kilowatt-hour  may  be  obtained  as  follow’s: 

Total  kilowatt-hours  consumed  in  useful  lamp  life  = 

16  X  3.5  X  950 

- - =  53.2  kw-hours. 

1000 


17  cents 

Cost  of  lamp  renewals  per  kw-hour  = - =  .32  cent. 

53.2  kw-hrs. 

This  cost  per  kilowatt-hour  of  .32  cent  may  be  properly  re¬ 
garded  as  a  running  charge  and  would  therefore  be  added  to  the 
running  energy  cost  of  .092  already  obtained  making  a  total 
.412  cent  inclusive  of  lamp  renew'als.  This  charge  combined 
with  the  fixed  charges  for  various  number  of  hours  daily 
use  gives  the  total  cost  to  the  company  of  supplying  incan¬ 
descent  lighting  under  the  conditions  assumed  in  the  present 
case,  and  arc  also  included  in  the  table  given  below. 

Poiver  Costs. 

By  making  a  similar  set  of  calculations  for  motor  service 
(e.xcluding  of  course  the  question  of  lamp  renewals)  using  the 
daily  fixed  charge  for  power  or  3.65  cents  and  combining  this, 
as  modified  for  different  number  of  hours’  use,  with  the  run¬ 
ning  cost  of  a  kilowatt-hour  gives  the  series  of  energy  costs 
which  will  also  be  found  tabulated  below  on  the  kw-year  as 
well  as  the  kw-hour  basis. 

Street  Arc  Lighting. 

The  energy  costs  for  street  arc  lighting  are  obtained  in  a 
similar  manner  to  those  for  private  lighting  and  motor  service, 
utilizing  the  proper  fixed  charge  belonging  to  this  class  of 
service,  in  combination  with  the  running  charge  used  with  the 
other  two  classes  of  service.  These  energy  costs  are  figured 
out  from  I  to  12  hours’  daily  use,  10  hours  being  assumed  to 
l>e  the  average  daily  use  the  year  round,  the  lamps  being  lighted 
this  length  of  time  every  night  in  the  year. 

By  reference  to  the  table  it  will  be  seen  that  the  total  cost 
of  energy  delivered  at  the  lamps  is  .587  cent  per  kilowatt-hour 
which  gives  a  total  cost  per  year  of  .5874  X  3650  =  $21.40  for 
a  kilowatt-year  as  an  arc  lamp  consumes  on  an  average  about 
one  horse-power  including  all  the  losses,  the  total  energy  cost 
per  lamp  per  year  would  be  $21.40  X  .75  =  $16.00.  In  addition 
to  the  above  energy  cost  of  arc  lighting  must  be  added  the 
costs  of  carbons,  trimming,  repairs  and  inspection — which  for 


an  enclosed  arc  lamp  operating  3050  hours  a  year  would 
run  about  $5.00  a  lamp  per  year,  giving  the  total  cost  of  a  lamp 
per  year  =  $16.00  -f  $5.00  =  $21.00. 

In  conclusion  is  should  be  pointed  out  that  the  foregoing 
figures  are  not  given  as  representing  any  existing  installation, 
but  are  used  solely  to  elucidate  the  principles  involved. 


The  New  York  Edison  Company’s  Scrap 
Heap. 

Every  electric  light  company  accumulates  more  or  less  scrap 
material  from  time  to  time,  owing  to  reconstruction  work, 
repairs,  etc.,  but  few  companies  accumulate  sufficient  material 
to  make  the  question  of  its  final  disposition  an  economic  one. 
Such  is  not  the  case,  however,  with  the  New  York  Edison 
Company,  the  yearly  value  of  whose  scrap  material  approxi¬ 
mates  $200,000,  in  lead,  iron  pipe  and  copper  alone.  The 
following  table  shows  the  amount  of  scrap  material  sold  during 
the  year  1906: 


Scrap  copper  .  631,788  lbs. 

Pig  lead  .  3S8,S03  “ 

Mixed  metal  .  71, 335  “ 

Iron,  approximately  .  500  tons 


In  addition  to  the  above  there  were  18,460  ft.  of  iron  pipe 
redeemed.  This,  for  the  most  part,  was  3-in.  pipe  heretofore 
used  in  the  Edison  tube  system  but  reclaimed  for  use  as  conduit 
for  cables.  The  iron  pipe  and  a  large  majority  of  the  copper 
is  obtained  from  the  old  Edison  tubes  which  are  being  rapidly 
displaced  by  vitrified  conduit  and  cable. 

Fig.  t  shows  the  reduction  oven  used  in  withdrawing  the 
copper  from  the  old  Edison  tubes.  The  furnace  is  fitted  with 


FIG.  I. — OLD  EDISON  TUBES  IN  FUR.NACE  PREPARATORY  TO  BURNING. 

bars  at  intervals,  each  bar  being  higher  than  the  previous  one, 
so  that  when  the  tubes  are  inserted  the  rear  end  is  about  3  ft. 
higher  than  at  the  furnace  doors.  A  fire  is  built  under  the  tubes 
from  the  side  of  the  furnace,  and  when  this  becomes  sufficiently 
hot  to  melt  the  composition,  the  latter  flows  from  the  tubes 
by  gravity  and  feeds  the  flame.  .A.fter  the  composition  has  run 
out  the  copper  is  easily  withdrawn  as  clean  copper,  and  the 
tubes  are  either  repainted  or  sold  for  scrap,  depending  upon 
their  condition.  If  it  is  possible  to  use  the  iron  pipe  again 
this  is  re-threaded,  painted  and  used,  as  previously  stated,  for 
cable  work,  .\bout  one-half  of  the  pipe  is  fit  for  service  again. 
The  copper  withdrawn  from  the  tubes  is  cut  up  into  small 


FIG.  2. — 
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pieces  and  put  into  hogsheads  and  sold.  This  furnace  is  used 
for  Edison  tubes  exclusively,  being  unsuited  in  construction 
for  any  other  form  of  scrap  material. 

Eig.  2  shows  the  furnace  used  for  burning  the  composition 
out  of  old  Edison  junction,  coupling  and  elbow  boxes.  The 


Outline  of  the  Characteristics  of  Constant- 
Potential  T  ransformers. 


By  Geo.  A.  Burnham. 

In  order  to  understand  thoroughly  the  wiring  and  connection 
of  constant-potential  transformers,  one  should  be  somewhat 
familiar  with  the  theory.  This  necessitates  first  of  all,  an 
understanding  of  the  following  terms :  induced  electromotive 
force,  counter  electromotive  force,  impedance,  hysteresis,  and 
eddy  currents.  These  will  be  taken  up  in  the  above  order  and 
treated  rather  briefly. 

INDUCED  E.  M.  F. 

Let  N  and  6'  (Fig.  i)  represent  the  north  and  south  poles, 
respectively,  of  a  permanent  magnet,  with  the  lines  of  force  ff, 
passing  from  the  north  to  the  south  pole.  AB  is  a  conductor 
to  the  ends  of  which  are  connected  two  flexible  wires  from 
the  galvanometer  G. 

Now  if  the  wire  AB  is  moved  through  the  field  of  the  magnet, 
in  the  direction  of  the  arrow,  an  c.  m.  f.  will  be  “induced”  or 
generated  in  the  conductor  AB,  in  the  direction  shown  by  the 
arrow-heads,  and  its  presence  may  be  detected  by  the  deflection 
in  the  galvanometer  G.  The  e.  m.  f.  generated  is  proportional 
to  the  rate  of  cutting  of  the  lines  of  force. 

.\nother  case  of  induced  e.  m.  f.  which  would  perhaps  relate 
more  closely  lo  the  principle  involved  in  the  transformer  is 


compound  is  melted  and  liurned  out,  and  the  iron  is,  for  the 
most  part,  repainted  and  used,  such  material  as  cannot  be 
thus  treated  being  sold  for  scrap.  This  furnace  is  also  used  for 
burning  up  old  boxes  and  other  rubbish  placed  in  an  adjoining 
building. 

In  another  furnace  all  the  short  pieces  of  braided 
and  leaded  cables,  returned  from  jobs,  and  insulated 
wire  of  all  kinds  are  thrown.  The  bed  of  this 
furnace  is  of  concrete  and  is  tapered  toward  the 
rear  right-hand  corner  so  that  the  molten  lead  will  run  out 
by  gravity  into  a  pot  outside  of  the  furnace.  Here  the  dirt  is 
skimmed  off  and  the  lead  is  taken  up  in  ladles  and  cast  into 
pigs,  in  which  conditioiTit  is  sold.  On  the  bottom  of  each  pig 
is  molded  the  letters  “N.  Y.  E.  Co.”  The  insulation  having 
been  entirely  burned  and  the  lead  having  run  off,  clean  copper 
remains,  and  this  is  removed  and  packed  into  hogsheads  for 
shipment. 

Fig.  3  shows  stacks  of  pig  lead  ready  for  shipment,  and 
Fig.  4  shows  stacks  of  iron  pipe  reclaimed  from  the  old 


FIG.  3. — LEAD  RECOVERED  FROM  CABLE  ENDS,  ETC. 

Edison  tube  system.  The  latter  illustration  shows  the  pipe 
being  cleaned,  threaded  and  repainted  for  use  and  also  gives 
some  idea  of  the  large  quantity  of  this  material  which  is 
reclaimed  and  rendered  servicealde  again. 


FIG.  4. — RECLAIMED  TUBES  BEING  CLEANED  AND  PAINTED. 

illustrated  in  Fig.  2.  Let  AB,  as  in  the  previous  case,  represent 
a  conductor,  the  ends  of  which  are  connected  to  a  circuit  con¬ 
taining  a  battery  E  and  key  K.  A  second  conductor,  AB,  is 
placed  parallel  to  AB,  having  its  ends  connected  to  the  gal¬ 
vanometer  G.  Now  when  the  current  exists  in  a  conductor,  a 
magnetic  field  is  established  around  the  conductor  in  the  form 
of  concentric  circles,  the  planes  of  which  are  perpendicular  to 
the  axis  of  the  wire  in  which  the  current  exists  as  shown  in 
the  engraving. 

Now  assume  the  key,  K,  to  be  closed  and  electricity  to  flow 
from  the  battery  E  in  the  direction  indicated  by  the  arrow¬ 
heads;  as  stated  above,  lines  of  force  will  encircle  the  con¬ 
ductor  AB.  That  is,  the  lines  of  force  will  diverge  from  the 
center  of  the  wire  and  in  spreading  out  will  cut  the  conductor 
AB  generating  in  it  an  e.  m.  f.  which  produces  a  current  in  the 
galvanometer  G  in  the  direction  of  the  arrow-heads.  It  should 
be  noted  that  the  direction  of  the  arrow-heads  in  the  conductor 
AB  are  opposite  to  those  in  A’B',  showing  that  the  induced 
e.  m.  f.  is  always  in  a  direction  opposite  to  that  of  the  im¬ 
pressed  e.  m.  f. 

As  it  takes  time  for  the  current  in  the  circuit  to  reach  a 
maximum  or  a  constant  value,  it  always  takes  time  for  the  field 
to  reach  a  constant  value,  so  that  when  the  current  becomes 
constant,  the  field  is  constant,  or  there  is  no  change  in  the 
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lines  of  force,  consequently  the  induced  e.  ni.  f.  falls  to  zero — 
as  is  true  in  the  case  of  dirrect  currents. 

COU.NTER  E.  M.  K.  OR  E.  M.  E.  OF  SELF-INDUCTION. 

It  was  noted  above  that  when  a  current  exists  in  a  con¬ 
ductor  in  Fig.  3,  lines  of  force  or  of  magnetic  flux  are  set  up 
around  the  conductor  in  a  plane  perpendicular  to  the  conductor, 
in  the  form  of  concentric  rings.  (Fig.  3a.)  Now  suppose  as 
is  the  case  in  Fig.  3,  that  the  conductor  AB  is  coiled  into  sev¬ 
eral  turns.  It  is  evident,  from  the  construction  of  the  coil, 
that  the  line  of  force  from  the  coil  i  will  cut  the  coil  2,  and 
in  the  same  manner  the  flux  from  coil  2  will  cut  coil  3,  and  so 
on  throughout  the  series  of  convolutions.  Thus  the  coil  has 


threads  through  a  rod  of  iron,  there  will  be  an  e.  m.  f.  set  up 
in  the  iron  itself,  as  shown  by  the  arrows  in  Fig.  4.  The  e.  m. 
f.  in  the  iron  acts  in  a  direction  to  oppose  the  change  in  flux 
producing  it. 

Now,  if  in  the  case  of  a  solid  iron  core,  as  in  Fig.  4,  .the  re¬ 
sistance  of  the  iron  is  very  small,  a  comparatively  small  e.  m.  f. 
will  produce  a  considerable  value  of  current.  The  energy  due 
to  this  current  is  dissipated  in  the  form  of  heat ;  it  can  be  great¬ 
ly  reduced  by  properly  subdividing  the  cores,  which  construc¬ 
tion  will  be  discussed  in  a  subsequent  issue  under  the  heading 
“Transformer  Cores.” 

HYSTERESIS. 

In  a  piece  of  iron  or  steel  which  is  not  magnetized,  the 
molecules  which  constitute  the  iron  lie  in  every  direction  with 


FIG.  4.— PRODUCTION  OF  EDDY  CURRENTS. 


been  cut  by  lines  of  force  or  flux  and  consequently  an  e.  m.  f. 
has  been  induced  in  it  in  a  direction  opposite  to  the  impressed 
e.  m.  f. 

A  clearer  understanding  may  be  had  if  the  arrow-heads  a 
and  b  be  allowed  to  represent  the  counter  e.  m.  f.  and  the 
impressed  e.  m.  f.,  respectively,  both  in  direction  and  intensity. 
At  the  instant  the  key  K  is  closed,  the  flux  tends  to  become 
constant ;  when  the  flux  changes  less  rapidly  the  counter  e.  m.  f. 
a  becomes  smaller  and  smaller  until  it  finally  disappears,  leav¬ 
ing  the  e.  m.  f.  E,  which  is  the  impressed  e.  m.  f.  From  the 


above,  it  is  evident  that  when  the  flux  is  constant  (as  with 
direct  currents)  the  counter  e.  m.  f.  is  zero,  but  with  alternating 
current,  where  the  flux  is  continually  changing,  the  counter 
e.  m.  f.  becomes  a  prominent  factor. 

One  effect  of  the  counter  e.  m.  f.  is  to  retard  the  current  in 
time-phase  with  respect  to  the  impressed  e.  m.  f.  When  a  cur¬ 
rent  is  started  in  a  wire  it  does  not  attain  its  maximum  value 
instantly,  but  a  certain  interval  of  time  is  required,  just  as  when 
one  attempts  to  rotate  a  heavy  flywheel  it  cannot  be  made  to 
reach  its  maximum  speed  instantly,  but  time  is  consumed  in 
overcoming  the  effects  of  inertia.  In  fact,  the  characteristics 
of  counter  e.  m.  f.  of  self-induction  is  practically  identical  to 
those  of  inertia  in  connection  with  mechanism. 

From  the  above,  it  may  be  seen  that  in  addition  to  the  ohmic 


respect  to  each  other.  For  example,  consider  a  keg  of  nails 
to  represent  the  iron  bar  and  let  the  molecules  be  represented 
by  the  individual  nails.  Now,  as  stated  above,  when  the  mass 
of  iron  is  not  magnetized  the  nails  point  in  all  conceivable  di¬ 
rections,  but  if  a  number  of  turns  of  wire  be  placed  around 
the  mass  of  nails  and  current  exists  in  the  wire,  the  nails  would 
have  a  tendency  to  lie  parallel  to  each  other  and  all  of  them 
would  attempt  to  point  in  the  same  direction.  That  is,  each 
nail  would  be  a  magnet  in  itself,  all  of  the  north  poles  of  the 
magnets  pointing  in  one  direction  and  all  of  the  south  poles 
in  the  opposite  direction.  Each  nail  may  be  considered  as 
having  turned  on  its  center,  due  to  the  mutual  attraction  be¬ 
tween  the  magnetic  poles  of  the  adjacent  nails  or  molecules, 
so  to  speak.  Fig.  5  is  a  diagram  showing  the  action  of  each 
molecule.  Suppose  that  the  nail  in  the  position  u’  b'  is  acted 
upon  by  the  magnetism  set  up  by  the  surrounding  coil  and  that 
its  original  position  was  that  indicated  by  ab.  Now,  if  the  cur¬ 
rent  is  cut  off  from  the  coil,  the  nail  will  tend  to  assume  its 
original  position  ab,  but  will  not  quite  reach  it ;  it  will  stop 
perhaps  at  the  line  .ry. 

Assume  now  that  the  current  in  the  coil  is  reversed,  then 
the  north  pole  instead  of  being  at  a'  will  be  at  b'.  It  is  evi¬ 
dent  that  the  nail  has  been  turned  from  y  to  b'  instead  of  from 
a  to  &  as  would  have  been  the  case  had  the  nail  not  been  r^ag- 
netized.  Thus  it  appears  that  the  work  required  to  turn  the 
nail  or  molecule  after  it  has  been  magnetized  is  greater  than  it 
would  have  been  had  the  nail  not  been  magnetized.  This 
difference  is  represented  by  the  arc  ay,  the  work  being  dissi¬ 
pated  in  the  form  of  heat.  The  loss  of  energy  is  attributed  to 
“hysteresis.”  This  is  an  exact  analogy  of  what  goes  on  in  the 
molecules  of  the  iron ;  that  is,  after  the  molecules  have  been 
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FIG.  6. — SINGLE-PHASE  TRANSFORMER. 


resistance  to  oppose  the  current,  there  is  a  counter  e.  m.  f. 
which,  although  acting  in  a  different  manner,  attains  the  same 
end — that  of  decreasing  the  value  of  the  current.  The  quotient 
of  the  counter  e.  m.  f.  divided  by  the  current  is  sometimes  called 
the  “reactance.”  The  combined  effect  of  the  reactance  and  the 
resistance  is  called  “impedance.” 

EDDY  CURRENT. 

When  there  is  a  change  in  the  magnetic  flu.x  threading  a  coil, 
there  is  an  e.  m.  f.  set  up  in  the  coil.  Now  if  the  changing  flux 


magnetized  in  one  direction,  and  the  current  cut  off  from  the 
coil,  the  whole  amount  of  magnetism  does  not  disappeai^  from 
the  iron,  but  a  small  portion  remains.  This  remaining  mag¬ 
netism  is  called  the  “residual”  magnetism,  and  in  order  that 
the  magnetism  of  the  mass  of  iron  be  reversed  the  residual 
magnetism  must  first  be  neutralized.  The  two  losses  due  to 
eddy  currents  and  hysteresis  are  generally  combined  as  one, 
known  as  the  “core  loss”  of  the  transformer. 

Having  outlined  briefly  the  important  factors  in  the  action 
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of  the  transformer,  it  is  well  to  consider  ne.xt  the  action  of 
the  simple  transformer. 

Fig.  6  is  a  sketch  of  the  simple  form  of  a  transformer,  which 
consists  of  a  closed  magnetic  circuit  a  of  iron,  on  which  are 
wound  two  coils  called  the  primary  and  the  secondary.  It  is 
evident  from  the  sketch  that  there  is  no  electrical  connection 
whatever  between  these  two  coils.  The  primary  coil  is  con¬ 
nected  to  a  source  of  alternating  current,  and  the  secondary  coil 
is  connected  to  the  e.xternal  circuit,  which  generally  comprises 
lamps  or  motors. 

In  order  to  make  the  action  as  clear  as  possible,  consider 
that  the  two  coils  have  zero  resistance,  and  also  that  the  re¬ 
luctance  (opposition  to  the  flow  of  magnetism)  of  the  core  is 
negligible.  Consider  that  an  e.  m.  f.  of  2000  volts  alternating, 
is  applied  to  the  primary  of  the  transformer,  which  consists 
of  2000  revolutions  of  wire.  A  negligible  value  of  current  in 
the  primary  will  set  up  a  flux  in  the  iron  which  will  cut  the 
turns  of  the  primary  winding,  thereby  inducing  in  it  a  counter 
e.  m.  f.  of  2000  volts,  .\ssume  that  the  secondary  has  the 
same  number  of  turns  as  the  primary  and  that  there  is  no  mag¬ 
netic  leakage,  then  the  total  flux  set  up  by  the  magnetizing 
current  in  the  primary  cuts  the  2000  turns  of  the  secondary 
and  evidently  there  will  be  2000  volts  generated  in  the  sec¬ 
ondary  coil.  If  the  secondary  circuit  be  closed  through  a  re¬ 
sistance  of  400  ohms  a  current  of  five  amperes  will  be  pro¬ 
duced  therein,  due  to  the  secondary  e.  m.  f.  of  2000  volts.  The 
five  amperes  of  secondary  current  will  tend  to  demagnetize  the 
core,  and  an  equal  counter  magnetizing  current  of  five  am¬ 
peres  will  flow  in  the  primary.  Thus  the  input  in  watts  in  the 
primary  will  equal  the  output  of  the  secondary;  that  is,  the 
number  of  watts  in  the  primary  is  5  amperes  X  2000  volts  = 
10,000  w'atts,  which  is  the  same  as  in  the  secondary.  In  the 
above  case  the  number  of  turns  in  the  primary  and  secondary 
were  e(|ual.  and  the  secondary  voltage  and  current  were  equal 
to  the  primary  voltage  and  current,  .\ssume  now  that  the  sec¬ 
ondary  consists  of  200  turns;  in  this  case  only  one-fifth  of  the 
n\nnber  of  turns  which  constitute  the  primary  is  cut  by  the 
core  flux ;  consequently,  only  one-fifth  of  the  voltage  will  be 
induced,  namely  200  volts  between  the  secondary  terminals, 
because  the  e.  m.  f.  is  directly  proportional  to  the  number  of 
turns  of  wire — the  flux  being  the  same  as  formerly.  If  now 
the  resistance  of  the  secondary  and  circuit  be  reduced  to  four 
ohms,  its  secondary  current  will  be  50  amperes  (due  to  the  sec¬ 
ondary  e.  m.  f.  of  200  volts)  and  the  secondary  power  will  be 
10,000  watts.  Fifty  secondary  amperes  in  200  turns  will  re- 
(luirc  five  amperes  of  counter  magnetizing  current  in  the  2000 
primary  turns.  Thus,  although  the  e.  m.  f.  was  reduced  from 
2000  to  200  volts,  at  the  same  time  the  current  has  increased 
from  5  to  50  amperes;  a  reduction  in  the  voltage  of  to  to  1 
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and  an  increase  in  the  current  of  i  to  10;  these  factors  are 
called  the  "ratio  of  transformation.” 

The  ratio  of  the  voltage  in  the  primary  and  the  secondary 
depends  entirely  upon  the  relative  number  of  turns  in  the 
primary  and  the  secondary  coils,  and  by  dividing  the  e.  m.  f. 


of  the  primary  by  that  of  the  secondary,  the  ratio  of  transfor¬ 
mation  may  be  obtained. 

In  the  above  example  we  have  a  case  where  there  was  no 
eddy  current  or  hysteresis  in  the  core,  no  loss  due  to  ohmic 
resistance  of  the  copper,  and  no  magnetic  leakage  reactance  in 
the  coils  has  been  considered ;  these  all  play  an  important  part 
in  the  commercial  transformer.  The  efficiency  is  reduced  from 
the  ideal  100  per  cent  to  from  96  to  98  per  cent  in  transformers 
of  from  50  to  75  kilowatts. 


Economy  in  Conduit  Work. 


By  T.  W.  Poppe. 

In  planning  conduit  circuits  much  labor  and  material  may 
oftentimes  be  saved  by  a  little  forethougJit  and  an  otherwise 
difficult  situation  simplified.  It  is  not  essential  that  a  conduit 
line  be  installed  for  every  pair  of  wires ;  as  two  or  more  cir¬ 
cuits  may  be  run  in  the  same  conduit  if  a  conduit  of  suffi¬ 
cient  size  be  run.  As  an  example,  the  writer  will  cite  a  build¬ 
ing  where  there  is  an  office  on  the  main  floor  consisting  of 
one  large  room,  in  the  center  of  which  are  placed  the  desks 
surrounded  by  a  railing  forming  a  square  with  high  newels  at 
each  corner.  On  each  wall  is  a  bracket  and  on  top  of  each 
newel  an  upright  electrolier  is  placed.  \  necessary  condition 
was  that  no  conduit  should  be  visible  in  the  office,  but  in  the 
room  in  the  basement  below  the  office,  which  was  wired  also, 
the  conduit  was  run  e.xposed.  In  the  basement  room  an  out¬ 
let  was  placed  in  the  center  of  the  ceiling. 

Fig.  I  shows  a  plan  of  the  office  with  the  lamps  indicated 
and  Fig.  2  is  a  plant  of  the  basement  room.  Fig.  3  shows 
diagrammatically  the  manner  in  which  the  conduit  was  in¬ 
stalled.  The  squares  on  the  diagram  represent  pull  boxes,  with 
the  exception  of  box  C,  which  is  the  center  outlet  for  the  base¬ 
ment  room  and  is  also  used  as  a  pull  box.  From  box  A  to  box 
C,  and  from  box  C  to  boxes  B  and  E,  ^-in.  conduits  were  in¬ 
stalled.  From  boxes  A,  X,  C,  E,  J/^-in.  conduits  were  run  up 
through  the  flooring  to  the  four  brackets  in  the  office.  From 
boxes  B,  C,  D,  E,  Vz-in.  conduits  were  run  upward  out  of 
the  bottom  of  the  boxes  through  the  flooring  and  the  center 
of  the  newels  to  outlet  boxes  placed  .on  top  of  each  newel. 
From  box  B  to  box  X  a  ^-in.  conduit  was  installed,  and  from 
box  A'  to  boxes  V  and  Z  a  ^2-in.  conduit  was  installed.  From 
box  E  to  switch  bf)x  S,  a  conduit  was  installed  and  from 

the  panel  box  to  box  A,  a  conduit  line  of  like  diameter  was 
installed. 

When  the  wire  was  drawn  into  tlie  conduit  three  Xo.  14 
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duplex  wires  were  drawn  in  between  the  panel  box  and  box  A. 
One  duplex  wire  fed  brackets  Xo.  l  and  3  and  one  fed  brackets 
Xo.  2  and  4.  The  third  duplex  wire  fed  the  upright  electroliers 
on  the  newel.  From  box  C  to  box  B,  three  No.  14  duplex 
wires  were  drawn  into  the  •);t-in.  conduit  and  two  duplex  wires 
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were  drawn  into  the  conduit  from  box  B  to  box  A’.  From  box 
C  to  box  E,  two  No.  14  duplex  wires  and  one  three-wire  No. 
14  cable  were  drawn  into  the  conduit.  From  boxes  A,  X,  C,  E, 
one  duplex  wire  was  drawn  connecting  the  boxes  with  the 
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bracket  outlets.  From  bo.xes  C,  B,  I),  E  a  duplex  wire  was 
drawn  into  each  conduit  to  the  newel  outlets  and  from  box  E 
to  switch  box  S,  a  three-wire  cable  was  drawn. 

The  circuit  connections  were  made  as  follows ;  .\.t  box  A 

the  duplex  wire  running  to  bracket  No.  1  was  connected  to  one 
duplex  fed  from  the  panel.  This  feed  continued  straight  across 
through  the  ^-in.  conduit  between  boxes  A,  C,  D  to  box  S, 
where  the  duplex  running  to  bracket  No.  3  was  connected  to  it. 
This  completed  one  circuit.  .\t  box  C  the  duplex  running 
from  bracket  No.  2  through  the  Vz-in-  conduit  to  bo.x  E, 
through  the  conduit  to  box  C,  and  through  .the  ^-in. 

conduit  to  bracket  No.  4  was  connected  to  another  feed  from 
the  panel,  which  continued  from  bo.x  A  to  bo.x  C.  This  com¬ 
pleted  the  second  circuit.  The  third  feeder,  which  continued 
from  bo.x  A  to  box  C,  was  connected  to  the  duplex  wire  run¬ 
ning  from  the  newels  to  bo.x  C,  and  was  continued  to  boxes 
B,  D  and  E,  where  the  duplex  wires  running  to  the  newels 
above  were  connected  -to  it.  This  completed  the  third  circuit. 
The  remaining  unconnected  duplex  wires  were  connected  at  box 
A  to  duplex  wires  running  to  V  and  Z.  The  duplex  was  run 
through  the  f^-in.  conduits  connecting  bo.xes  X,  B  and  C.  .\t  box 
C  it  was  connected  to  two  wires  of  the  three-wire  cable  which  run 
into  the  f^-in.  conduit  connecting  boxes  C,  E  and  .S'.  The  object 
of  placing  the  three-wire  cable  was  to  use  two  wires  to  feed  the 
drop  lamps  at  A,  Y  and  Z,  and  to  use  the  third  wire  as  a  sec¬ 


tion  wire  between  the  switch  6'  and  box  C,  which  is  a  center 
lamp  outlet  of  the  basement  room.  The  switch  S  is  single- 
pole,  and  serves  to  break  the  circuit  through  the  section  wire, 
the  electrolier  at  the  center  and  one  of  the  two  wires  of  the 
three-wire  cable.  The  basement  lamps  were  fed  from  a  panel 
in  the  basement. 

Fig.  4  is  a  diagram  of  wire  connections,  and  a  comparison  of 
Fig.  3  and  Fig.  4  will  serve  to  make  the  connections  clear. 


Were  the  circuits  so  installed  that  a  separate  conduit  had  to  be 
used  for  each  pair  of  wires,  the  conduit  lines  would  be  run 
as  shown  in  Fig.  5.  In  the  latter  case  not  only  would  mwe 
labor  be  necessary,  but  also  more  conduits  and  the  appearance 
of  the  ceiling  in  the  basement  would  not  be  all  that  could  be 


desired.  The  bo.xes  in  Fig.  5  are  set  as  in  Fig.  3,  the  only 
difference  being  in  the  number  of  lines  of  conduit.  It  is  ob¬ 
vious  that  the  chief  advantage  of  the  arrangement  shown  in 
Fig.  3  over  that  shown  in  Fig.  5  is  the  saving  of  time  and 
material,  which  in  conduit  work  is  quite  an  item. 


Burning  Cheap  Grades  of  Fuel. 


By  Kingsley  Williams. 

In  a  station  where  the  furnaces  are  equipped  for  hand  tiring 
a  large  reduction  in  fuel  expense  can  be  obtained  by  using 
anthracite  dust  and  soft  coal,  fired  in  the  following  manner; 
hirst,  the  furnace  or  furnaces  are  cleaned  of  all  ashes  and 
clinker  and  an  even  bed  of  incandescent  soft  coal  obtained 
over  the  grate-bar  sUrface.  This  bed  of  coal  should  not  be 
less  than  five  inches  thick.  .After  obtaining  this  incandescent 
lied  of  fuel,  an  amount  of  hard  coal  dust  equal  to  twice  the 
weight  of  soft  coal  used  is  wet  thoroughly.  It  will  not  do 
merely  to  sprinkle  the  dust ;  the  dust  must  be  made  adhesive 

by  means  of  water  and  no  dry  dust  should  be  permitted  to 

exist  in  the  quantity.  .A  fairly  heavy  layer  of  the  wet  dust 
is  thrown  evenly  all  over  the  fire  and  the  furnace  door  shut. 
When  the  flame  appears  on  the  surface  of  the  dust  a  light  layer 
of  soft  coal  is  spread  over  the  surface  of  the  dust  and  the 
furnace  door  is  again  shut  until  the  flame  appears  on  the 
surface  of  the  soft  coal.  When  the  flame  appears  on  the 
second  layer  of  soft  coal,  another  heavy  layer  of  wet  dust  is 
spread  all  over  the  surface  of  the  soft  coal  and  the  flame  per¬ 
mitted  to  appear  through  the  dust.  In  this  way  the  layers  are 
alternated  until  the  furnace  is  almost  completely  filled.  The 
furnace  door  may  now'  be  shut  and  no  more  firing  will  be 

necessary  for  a  run  of  six  or  eight  hours,  depending  upon 

whether  forced  or  natural  draft  is  used.  .All  the  attention 
the  fires  will  need  will  be  to  stop  any  air-holas  that  may  appear 
in  the  bed  of  fuel. 

Obviously  the  more  dust  used  the  greater  will  be  the  economy 
and  in  order  to  realize  this  economy  the  boilers  should  be 
large  for  the  work  required.  In  fact,  within  certain  limits,  the 
larger  the  boiler  in  comparison  to  the  work  required  of  it, 
the  greater  will  be  the  economy  realized  from  the  use  of  this 
method  of  firing  dust  and  soft  coal.  Firemen  of  average  in¬ 
telligence  and  experience  in  using  this  method  can  prevent 
almost  completely  the  formation  of  smoke,  and  when  proper 
attention  is  paid  to  this  method  of  burning  soft  coal  and  dust 
there  will  be  little  clinkers  or  ashes  to  remove.  In  a  trial  run 
of  twelve  hours  the  following  results  were  obtained :  1400  lbs. 
of  soft  coal  and  3000  lbs.  of  hard  coal  dust,  making  a  total 
of  4400  lbs.  of  fuel,  were  used  in  12  hours.  .All  firing  ceased 
at  10  a.  m.  with  the  exception  of  an  occasional  shovelful  of 
wet  dust  to  stop  air  holes.  The  amount  of  water  evaporated 
per  pound  of  the  mixture  w'as  equal  to  7  lbs.,  and  the  total 
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amount  of  water  evaporated  during  the  run  equaled  30,800 
lbs.  Natural  draft  was  used  and  the  amount  of  ashes  remaining 
after  the  run  equaled  100  lbs.  ^  No  clinkers  were  formed  during 
the  run. 

1  he  weight  of  ashes  mentioned  above  should  not  be  con¬ 
sidered  as  composed  entirely  of  ash,  because  at  the  end  of 
the  run  whatever  remained  was  pulled  out  of  the  furnace  and 
weighed. 

In  the  description  given  of  the  method  of  consuming  soft 
coal  and  dust  without  the  formation  of  great  clouds  of  smoke, 
particular  attention  should  be  called  to  the  fact  that  the  soft 
coal  and  dust  were  not  mixed.  The  different  grades  of  coal 
were  kept  apart  and  not  fired  together  as  in  the  case  of  an 
actual  mixture  of  the  different  grades  of  fuel  used.  In  the 
results  given  for  the  12-hour  run  it  will  be  seen  that  the 
amount  of  dust  is  over  two  times  as  great  as  the  amount  of 
soft  coal  used.  The  soft  coal  cost  $4  per  ton  and  the  dust 
cost  per  ton;  hence  the  fuel  expense  for  the  day  was  $4.30. 
Eighty  horse  power  was  indicated  on  an  automatic  slide  valve 
engine.  The  boilers  were  of  the  return  tubular  type,  five  feet 
in  diameter  and  14  feet  in  length.  Two  boilers  were  used  in 
the  trial  run  and  half  the  amount  of  fuel  was  used  under  each 
l)oiler. 

Hesides  supplying  steam  for  the  engine,  the  boilers  sup- 
jdied  live  steam  for  various  purposes;  but  charging  all  the 
steam  to  the  engine  it  will  be  seen  that  one  horse-power  per 
hour  was  obtained  for  less  than  one-half  of  one  cent.  Water 
expense,  cost  of  oil  and  wages  are  not  considered.  It  should 
be  mentioned  that  the  last  layer  of  fuel  to  be  supplied  in  the 
furnace  is  a  heavy  covering  of  wet  dust.  In  all  cases  the  dust 
must  be  used  last,  and  no  dust  is  used  at  the  starting  of  the 
fire. 

The  Lining  of  Steam  Boiler  Furnaces. 

Hy  William  Kavaxagh. 

I  he  lining  of  the  furnace  walls  of  steam  boilers  is  an  ex- 
jtensive  item.  This  is  especially  true  with  respect  to  large 
jiower  houses  generating  electricity^  for  railway  and  lighting 
purposes.  The  furnace  of  the  horizontal  tubular  boiler  need 
hardly  be  considered,  since  this  type  of  boiler  is  almost  entirely 
eliminated  from  large  power  stations.  The  furnace  of  the 
horizontal  tubular  boiler  is,  however,  exceedingly  simple  in 
construction  and  easy  of  access,  and  less  firebrick  is  required  to 
line  the  furnace  of  this  type  of  boiler  than  is  the  case  with  any 
other  type  of  boiler  generating  the  same  quantity  of  steam.  It  is 
necessary  to  line  the  furnace  of  this  type  of  boiler  with  firebrick 
from  the  grate  bars  up  to  the  point  where  the  lining  touches 
the  shell  and  from  the  front  to  or  beyond  the  bridge  wall.  In 
some  cases  the  back-connection  is  also  lined  with  firebrick,  but 
this  is  hardly  necessary  as  a  good  quality  of  common  red  brick 
will  maintain  the  walls  sufficiently  tight  to  prevent  leakage. 
'I  he  fire  door  arches,  jams  and  bridge-wall,  however,  will  need 
to  be  built  of  firebrick ;  or,  fireclay  blocks  properly  shaped  and 
baked  may  be  substituted. 

Since  the  water-tube  type  of  boiler  is  now  almost  universally 
employed  in  power  stations,  the  lining  of  this  type  will  be  con- 
siilered  more  fully.  Jams,  door  arches,  bridge  and  side  w-all 
lining  will  he  required,  as  in  the  case  of  the  tubular  boiler,  and 
in  addition  the  furnace  of  the  water-tube  boiler  will  need  at 
least  two  deflecting  arches;  the  bricks  used  for  these  arches 
heiiig  molded  and  baked  to  suit  the  requirements  of  the  dif¬ 
ferent  water-tube  boilers  in  use.  One  deflecting  arch  extends 
from  the  front  to  or  t)ver  the  bridge  wall,  and  the  other  de¬ 
flecting  arch  extends  from  the  back  towards  the  front  and 
overlaps  the  front  deflecting  arch  for  some  distance,  compell 
ing  the  flame  or  heated  gases  to  traverse  various  surfaces  of 
the  tubes  and  drum  and  to  form  the  letter  N  before  entering 
the  chimney. 

In  order  to  produce  steam  economically  with  the  water-tube 
boiler  these  arches  must  be  kept  in  good  order,  as  well  as  the 
furnace  lining,  otherwise  a  large  amount  of  heat  will  find  its 


way  to  the  uptake  without  coming  in  contact  with  any  con¬ 
siderable  area  of  the  tubes  or  steam  drum.  Thus,  a  large  por¬ 
tion  of  the  heat  is  lost,  involving  a  considerable  expenditure 
of  fuel  uselessly.  When  forced  draft  is  employed,  the  pres¬ 
sure  within  the  furnace  lifts  the  deflecting  arch  bricks  out  of 
position  unless  they  are  sufficiently  heavy  to  resist  the  pressure 
or  are  set  in  fireclay.  Very  good  results  are  obtained  when 
these  bricks  are  set  in  fireclay,  as  this  prevents  leakage. 

The  correct  method  of  using  fireclay  in  a  furnace  is  not 
properly  understood  by  the  average  bricklayer  because  the 
bricklayer  is  dealing  with  an  element  and  condition  with  which 
he  is  not  thoroughly  acquainted.  In  the  first  place,  the  strains 
caused  by  expansion  and  contraction  of  the  firebrick  are  not 
met  with  under  other  conditions,  and,  in  the  second  place,  the 
method  of  laying  brick  in  the  furnace  is  not  the  same  as 
ordinary  methods  of  bricklaying.  Bricklayers  who  make  a 
specialty  of  furnace  lining  differ  widely  with  respect  to  the 
laying  of  firebrick.  Some  of  them  advocate  the  use  of  cement  in 
the  fireclay;  others  want  thick  fireclay  without  cement,  while 
still  other  bricklayers  advocate  merely  the  washing  of  the  fire¬ 
brick  with  a  thin  film  of  fireclay. 

The  bricklayer  who  uses  the  thick  fireclay  plasters  the  bricks 
with  a  heavy  coating  of  it,  which  of  necessity  maintains  the 
firebricks  a  considerable  distance  apart.  The  firebrick  that  is 
(lipped  or  covered  with  a  thin  film  of  fireclay  can  be  laid  close 
together,  thus  diminishing  the  space  between  them  and,  there¬ 
fore,  the  liability  of  leakage. 

Bricklayers  who  are  versed  in  the  art  of  furnace  lining 
will  not  fill  in  behind  the  firebrick  with  large  quantities  of  mor¬ 
tar.  Such  men  will  endeavor  to  fill  in  with  broken  firebrick 
and  use  the  least  amount  of  mortar  possible.  The  filling-in  be¬ 
hind  the  firebrick  lining  properly  is  of  more  importance  than 
at  first  appears.  If  the  filling-in  is  done  w’ith  large  quantities 
of  mortar  bulged  and  cracked  walls  are  sure  to  follow,  because 
the  mortar  contains  a  large  quantity  of  water,  and,  there¬ 
fore,  a  long  time  will  be  required  for  the  water  to  evaporate 
through  the  outer  walls.  Should  a  fire  be  started  without  per¬ 
mitting  the  filling  to  become  thoroughly  dry,  steam  will  be 
formed  which  will  either  push  the  lining  in  towards  the  fur¬ 
nace  center  or  blow  out  the  fireclay  joints,  resulting  in  a  cracked 
and  leaky  lining. 

Cement  should  not  be  used  with  fireclay  in  the  laying  of  fur¬ 
nace  lining  because  the  cement  resists  compression  due  to  the 
e.xpansion  of  the  firebrick ;  hence  the  walls  will  crack  or  bulge. 
Firebrick  should  be  laid  as  close  together  as  possible  with  only 
a  thin  bond  of  fireclay  between  them.  This  partly  eliminates 
the  liability  of  leakage.  The  shape  of  the  firebrick  has  much 
to  do  with  the  bulging  of  the  furnace  lining.  When  the  ends 
of  the  firebrick  are  out  of  .square  and  expansion  begins,  the 
bricks  will  hinge  on  the  highest  points  and  warp  out  of  line 
cither  towards  or  from  the  furnace  center,  depending  on  the 
high  points. 

The  header-row  of  firebrick  should  be  on  a  level  with  the 
grate-bar  surface,  and  the  rowlock  course  of  firebrick  should 
begin  from  this  point.  Then  as  the  rowlock  course  is  burned 
away  it  can  readily  be  repaired  without  disturbing  the  header- 
course.  which  remains  intact  and  capable  of  sustaining  the 
weight  of  the  different  courses  of  brick  placed  on  it.  Three 
rows  of  headers  should  be  used  and  placed  as  follows ;  The 
first  row  should  be  placed  level  with  the  grate-bar  surface; 
then  five  rows  above,  another  header-row  is  placed,  and  the 
third  row  is  situated  high  enough  to  hold  the  lining  close  to 
the  steam  drum.  The  middle  row  assists  materially  in  pre 
venting  the  lining  from  bulging,  while  the  lowest  row  admits 
of  renewal  of  the  firebrick  that  is  subjected  to  the  highest 
temperature  and  rough  usage  of  the  fire  tools. 

The  use  of  water  arches  for  furnace  doors  and  bridge-walls 
lessens  the  expense  for  maintaining  the  furnace  lining.  The 
feed  water  in  passing  from  the  heater  can  be  discharged 
through  these  arches  raising  its  temperature  considerably  above 
the  boiling  point  and  thus  in  a  measure  lowering  the  fuel 
expense  and  adding  to  an  appreciable  extent  to  the  economi¬ 
cal  operation  of  the  plant. 
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LETTERS  ON  PRACTICAL 
SUBJECTS. 


POWER  FACTOR  IN  THREE-PHASE  CIRCUITS. 

That  the  power  in  a  three-phase  circuit  may  be  measured  by 
two  wattmeters  is  a  fact  very  well  known.  The  knowledge  that 
the  tangent  of  the  angle  of  lag,  and  therefrom  its  cosine,  or  the 
power  factor  may  be  determined  from  the  relation  between  the 
two  readings  of  the  wattmeters  is  fairly  general.  It  is  believed, 


NECTIO.NS. 


however,  that  the  fact  that  the  ratio  of  the  readings  of  the  two 
wattmeters  when  the  load  is  balanced  may  be  used  at  once  for 
ascertaining  the  power  factor  is  not  so  universal. 

Referring  now  to  Fig.  i,  in  which  a  delta-connected  balanced 
three-phase  load  has  been  assumed,  it  will  be  noted  that  watt¬ 
meter  IV t  reads  Exhcos{Q  —  30)  where  O  is  the  time-phase 
angle  between  the  current  It  and  the  mean  voltage  between 
£i  and  £s.  Likewise  the  reading  of  wattmeters  IVi  is  Ei  h  cos 
(^  +  30)-  Thus  the  ratio  of  the  two  readings  is, 

JFi  Eih  cos  (0  +  30) 

H\  Eth  cos  (B  —  30) 

Noting  that  for  balanced  loads  h  =  h,  Et  =  £3,  and  that  cos 
(6  rt  30)  =  Cos  B  cos  30  sin  0  sin  30. 

iVj  cos  0  cos  30  —  sin  0  sin  30 

—  zr: - ^ ^ -  (2) 

1 1  \  cos  0  cos  30  -f-  0  sin  30 


IF2  V3  cos  0  —  sin  0 

- =  - - * -  (3  > 


li  t  V3  cos  0  -j-  sin  O 

By  assuming  certain  values  for  IVt  and  IFj  and  solving  equa¬ 
tion  (3),  corresponding  values  are  obtained  for  cos  O,  and 


THE  yuEsnox  OK  engineers'  wages. 

It  will  readily  be  admitted  that  the  stationary  engineers, 
through  their  organizations,  have  shown  the  most  friendly  dis¬ 
position  toward  employers,  and  have  also  shown  exceptional 
broadmindedness  and  fairness,  in  dealing  with  the  question  of 
wages  for  engineers.  The  National  .Association  of  Stationary 
Engineers  haS  the  distinction  of  being  the  only  organization  of 
workers  that  positively  declares  against  any  methods  akin  to 
strikes,  or  agitation,  or  compulsion  of  any  kind  in  an  effort  to 
raise  wages.  It  declares  in  favor  of  increasing  wages  by  in¬ 
creasing  efficiency,  and  earning  capacity. 

I  firmly  believe  in  the  wisdom  of  this  policy.  .A  proper  ad 
justment  of  the  matter  of  wages  for  engineers  must  be  looked 
for  through  education  of  both  employer  and  employee.  1  his 
cannot  be  done  in  a  day,  but  the  effort  should  be  made  along 
broad  and  common-sense  lines.  It  is  a  deplorable  fact  that  in 
many  cases  good  engineers  are  sadly  underpaid,  not  because 
the  employer  is  a  selfish  man  or  a  bad  one,  but  because  he  is 
ignorant  of  the  value  of  a  good  engineer.  He  does  not,  and 
cannot  see,  with  a  non-practical  eye  the  many  leaks  through 
which  money  can  get  away,  in  a  steam  plant,  which  will  be 
kept  closed  by  a  good  engineer,  but  through  which  an  incompe¬ 
tent  one  will  waste  his  wages  easily. 

Let  us  consider  some  of  i  the  possible  savings  that  a  good 
engineer  will  make  over  a  poor  or  inferior  one.  I  know  an 
engineer  who  was  called  upon  to  take  charge  of  a  215  kilo¬ 
watt  electric  lighting  and  water  works  plant.  .An  engineer  had 
been  in  charge  at  this  plant  who  received  $65  per  month.  He 
neglected  to  keep  the  dynamos  clean,  paid  no  attention  to  the 
condition  of  the  connections,  the  brushes,  as  well  as  the  col¬ 
lector  rings  and  commutators  were  allowed  to  get  dirty.  The 
steam  pressure  was  allowed  to  vary  without  limit,  causing 
variation  of  speed  of  the  driving  engines,  and  consequent 
variation  of  the  voltage,  and  the  condition  of  the  light,  caus¬ 
ing  patrons  to  complain,  and  loss  of  old  business,  as  well  as 
making  it  difficult  to  secure  new  business.  The  two  gener¬ 
ators  were  connected  to  the  same  ^ain  circuit,  and  were  oper¬ 
ated  by  convenient  switches.  The  machines  were  allowed  to 
get  together  at  times  and  in  this  way  the  insulation  was  burned 
out  of  one  machine,  and  the  other  was  so  badly  broken  down 
that  a  light  load  caused  excessive  heating. 

This  was  in  part  the  condition  that  the  new  man  found  on 
taking  charge  of  the  plant.  The  boiler  settings  were  in  bad 
condition,  and  there  were  so  many  openings  in  them  that  little 
draft  could  be  had  through  the  grates,  and  combustion  as  a 
consequence  was  poor,  and  fuel  was  being  wasted  in  this  way. 
d 


FIG.  2. — RELATION  BETWEE.N  THE  POWER  FACTOR  AND  THE  RATIO  OF  THE  TWO  READINGS  OF  WATTMETERS  IN  THREE-PHASE  CIRCUITS. 


from  such  values  the  curve  of  Fig.  2  has  been  plotted.  This 
curve  allows  the  power  factor  to  be  ascertained  at  once  from  the 
ratio  of  the  two  wattmeter  readings,  provided  the  load  is 
balanced. 

.Atlanta,  Ga.  N.  E.  Flunk. 


The  steam  lines  were  laid  out  like  a  Chinese  puzzle,  and  there 
were  many  unnecessary  turns  in  them,  and  they  were  all  en¬ 
tirely  bare.  The  steam  and  exhaust  valves  of  one  of  the  Cor¬ 
liss  engines  were  badly  cut  and  leaking,  causing  heavy  waste 
of  steam,  and  consequently  of  fuel  also.  From  6  p.  m.,  until 
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12,  this  plant  had  Ik-cii  <)|)erate(J  oti  about  4900  lbs.  of  coal. 
After  the  new  man  had  been  in  charge  tor  alKmt  si.x  weeks  a 
test  was  made  and  the  run  for  the  same  hours  and  with  ap- 
jjroximately  the  same  load  was  made  with  Jioo  lbs.  of  the  same 
fuel.  No  wonder  that  the  treasurer  of  the  company  told  him 
he  was  saving  his  wages  in  fuel  alone!  The  pumps  for  the 
city  water  su])ply  were  of  the  plunger  and  ring  type,  and  as 
the  water  was  gritty,  it  wa^  the  last  type  that  an  intelligent 
engineer  would  have  selected  for  the  service  under  the  con¬ 
ditions. 

rile  grit  caused  the  rings  and  plungers  to  wear  rapidly 
and  become  leaky,  and  this  reduced  the  efficiency  of  the  pump 
greatly,  so  that  the  rings  and  plungers  had  to  he  renewed  in 
each  pump  about  once  a  year  at  a  cost  of  $45  for  each  pump. 
Had  a  packed  plunger  or  piston  type  of  pump  been  selected, 
the  cost  for  packing  would  have  been  about  five  or  six 
dollars  instead  of  the  amounts  stated.  This  is  a  typical  case 
and  shows  how  a  good  man  at  a  fair  salary  is  cheaper  than  a 
low  salaried  man  that  does  not  understand  his  business,  or 
neglects  it.  It  also  indicates  what  may  be  saved  by  having  the 
advice  of  a  good,  practical  man  when  selecting  power  plant 
equipment. 

I  call  to  mind  another  case,  where  a  good  engineer  who 
had  been  for  a  long  time  in  the  service  of  a  firm  without  any 
increase  in  pay  to  compensate  for  the  increase  of  responsibility 
and  w'ork,  asked  for  an  increase  of  pay,  and  was  promptly  ad¬ 
vised  that  others  would  be  glad  to  take  the  job  for  less  money 
than  he  was  already  receiving.  He  had  other  positions  offered 
him  and  decided  to  give  them  a  chance  to  get  a  cheap  man. 
They  did  so,  and  trouble  began.  The  machines  were  allow’ed 
to  cover  themselves  up  with  dirt  with  the  usual  result.  Inside 
of  three  months  this  plant  had  the  armature  of  one  of  the 
dynamos  burned  out,  causing  an  expense  of  several  hundred 
dollar^. 

Ihe  new  engineer  had  advised  the  help  that  it  was 
not  necessary  to  oil  the  valve  gear  of  the  Corliss  engines  more 
than  once  a  day  (24  hours),  and  that  it  was  not  necessary  to 
oil  the  dies  on  the  steam  hooks  or  catch  blocks  at  all.  I'he 
result  was  that  these  dies  soon  had  the  edges  worn  so  round 
that  they  would  not  hold.  I'or  a  time  they  were  made  to 
work  by  placing  heavy  leather  blocks  under  the  steam-hook 
springs.  I  his  placed  more  work  on  the  governor  of  the  engine, 
and  m.aking  the  hook  harder  to  disengage,  caused  undue  wear 
on  the  knock-off  cams.  I-'inally,  however,  they  absolutely 
refused  to  work  at  all,  and  the  cheap  man  was  up  against  it, 
as  well  as  his  employers.  Strange  to  say  he  could  not  correct 
the  trouble,  though  it  was  so  simple  that  it  would  appear  that 
any  experienced  oiler  ought  t<^  have  been  able  to  do  so  without 
much  thought. 

In  conclusion.  I  wish  to  state  it  as  a  general  rule,  that  a 
good  thing  will  always  bring  its  value.  An  article  or  com¬ 
modity.  no  matter  what  it  is.  i>  worth  in  a  commercial  sense, 
just  what  it  will  bring.  Now.  we  know  that  there  are  too  few 
gcx>d  men  in  the  engineering  line  to  fill  the  i)laces  where  such 
men  are  needed,  and  there  is  iiardly  a  large  plant  anywhere, 
that  has  not  at  one  time  or  another  had  to  accept  the  services 
of  men  they  knew  to  be  mediocre,  simply  because  they  could 
not  find  first-class  men.  These  then,  being  the  conditions  in  the 
engineering  market,  as  we  may  call  it,  it  is  evident  that  a  good 
man  can  command  good  wages,  and  that  if  he  is  wise  he  w’ill 
endeavor  to  do  .so.  Then  it  is  inevitable,  that  if  the  employer 
wishes  to  retain  a  good  man,  he  must  pay  a  wage  that  will 
justify  a  g(MKl  man  in  remaining  in  his  service. 

Many  gotnl  engineers  are  poor  financiers,  and  along  with 
many  emi)loyers  have  not  learned  the  foregoing  facts.  They 
do  not  kitow.  and  do  tiot  appear  to  itt.ake  any  active  effort  to 
learn  their  value.  The  mutual  leartiing  of  these  things  by 
the  engineer,  as  well  as  the  entnloyer.  tnust  result  in  a  higher 
standard  of  wages,  atid  the  position  taken  by  the  N.  .\.  S.  E. 
warrants  us  in  expecting  higher  standards  of  efficiency  in 
xtigineers 
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ELECTRIC  FOUNTAIN. 

The  average  electric  fountain  used  indoors  on  tables,  etc., 
discloses  to  the  observer  the  means  by  which  the  water  is 
admitted  and  exhausted  from  the  tank  or  reservoir  which 
forms  part  of  the  fountain.  The  manner  in  which  the  various 
lamps  are  connected  can  also  be  detected  so  that  it  detracts 
from  the  novelty  of  the  affair.  The  accompanying  illustration 
shows  a  method  of  building  an  electric  fountain,  the  water 
and  electricity  being  supplied  without  the  electric  circuits  or 
waste  pipe  lines  being  visible.  The  tank  is  made  of  glass  with 
a  wooden  bottom  and  is  rectangular  in  shape.  Three  pipes  are 
shown  entering  the  bottom.  The  largest  is  a  waste-water  pipe 
for  carrying  off  the  surplus  w'ater,  the  flow  being  regulated 
so  as  to  equal  the  amount  of  water  entering  by  means  of  the 
water  pipe,  which  is  the  smallest  of  the  three.  This  latter  pipe 
passes  through  a  second  pipe  used  to  hide  the  wires  passing 


to  the  lamps  under  the  glass  domes.  Lamps  in  water-tight 
fixtures  are  placed  on  the  bottom  of  the  tank  and  these  are 
supplied  with  electricity  through  the  bottom  of  the  tank  so  that 
the  wires  do  not  come  in  contact  with  water.  Under  each 
dome  is  a  small  ring  fastened  to  which  are  a  number  of  mini¬ 
ature  lamps  connected  in  series.  The  domes  may  he  made  of 
colored  glass  and  the  lamps  themselves  may  be  of  various  hues 
so  as  to  heighten  the  effect.  Sea  grass  may  be  scattered  on  the 
bottom  of  the  tank  so  as  to  hide  the  bottom  of  the  lamp 
receptacles  and  live  gold  and  silver  fish  may  be  permitted  to 
swim  in  the  water.  If  a  greater  effect  is  desired  lead  trees 
(made  by  precipitating  lead  on  zinc  when  the  latter  metal 
is  left  in  a  solution  of  sugar  of  lead)  may  be  placed  in  the 
water,  or  shells  and  various  forms  of  marine  growths.  Fruit 
jars  may  be  used  in  place  of  the  water-tight  receptacles  and 
each  jar  may  hold  a  number  of  vari-colored  miniature  lamps. 
The  screw  tops  of  the  fruit  jars  have  holes  bored  in  them 
for  the  passage  of  the  wires,  the  caps  being  fastened  to  the 
bottom  of  the  tank.  To  insure  against  leakage  into  the  jars 
the  caps  may  in  addition  to  the  regular  rubber  washer  used,  be 
partly  filled  with  melted  rosin.  A  thermostat  or  rotary  switch 
may  be  connected  in  the  lamp  circuits  to  give  a  twinkling 
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effect  to  the  light,  or  the  circuits  may  be  divided  so  as  to  give 
various  color  effects  by  means  of  vari-colored  lamps.  Floating 
water  lilies  with  tiny  lamps  may  also  be  added ;  in  fact,  a  person 
with  proper  ingenuity  might  vary  the  design  and  introduce  all 
kinds  of  pleasing  effects. 

New  York  City.  William  Kavanagh. 


CONNECTING  FEED-WATER  HEATERS. 

The  conventional  method  of  connecting  a  feed-water  heater 
is  about  as  shown  by  Fig.  i,  the  exhaust  steam  all  passing 
through  the  heater,  whether  the  boiler  feed  pump  is  in  operation 
or  not.  No  matter  how  much  exhaust  steam  there  may  be. 
it  all  must  pass  through  the  heater  regardless  of  the  amount 
of  water  to  be  heated.  The  latter  comes  out  hot  or  cold, 
according  to  the  amount  of  steam  which  chances  to  be  passing 
through  the  exhaust  apparatus  at  that  time. 

For  small  plants,  where  only  one  boiler  and  a  single  engine 
are  employed,  the  conventional  method  illustrated  may  be 
employed  to  advantage,  but  it  will  be  found  that  there  is  from 
two  to  three  times  as  much  exhaust  steam  passing  from  an 
ordinary  simple  engine  as  is  necessary  to  heat  the  amount  of 
feed-water  required  by  the  boiler  supplying  that  engine.  Such 
being  the  case,  why  the  expense  of  a  heater  large  enough  to 
permit  all  the  exhaust  steam  to  pass  through  it,  and  why  pass 
all  the  exhaust  steam  through  a  heater  anyway,  when  only  one- 
half  the  amount  of  heat  is  needed? 

Exhaust  steam  delivered  at  one-quarter  to  one-half  pound 
pressure  above  the  atmosphere  is  worth  much  to  anyone 
desirous  of  establishing  almost  any  kind  of  refining  or  cooking 
process,  and  the  struggling  electric  light  station  which  is  looking 
for  some  means  of  increasing  its  limited  income  will  do  well 
to  consider  the  possibilities  in  offering  inducements  for  some 
one  to  start  a  canning  factory  next  door  and  utilize  not  only 
the  idle  power  in  the  daytime,  but  also  the  waste  heat  at  night. 


FIG.  I. — COMMON  METHOD  OF  INSTALLING  A  FEED-WATER  HEATER. 

There  would  be  enough  of  it  to  amply  perform  all  the  heating 
and  cooking  operations  necessary  in  quite  a  large  cannery,  or  in 
a  salt  works  or  in  a  dessicating  factory.  If  located  near  a  blast 
furnace,  where  slag  is  to  be  had  for  the  taking,  there  are 
infinite  possibilities  for  employing  waste  heat  in  reclaiming  the 
many  salts  contained  in  the  slag;  and  once  the  slag  is  freed 
from  sulphur  and  other  chemicals,  the  sand-lime  brick  maker 
is  ready  to  take  every  bit  of  the  purified  slag  he  can  get.  Thus 
there  are  possibilities  for  the  use  of  exhaust  steam  other  than 
blowing  it  all  into  the  atmosphere  through  a  heater. 

The  heater  shown  in  Fig.  i  is  of  the  closed  type,  but  it 
matters  little  which  type  is  used;  all  the  steam  goes  to  waste 
through  the  large  heater.  To  save  some  of  the  heat  thus 
wasted,  one  should  procure  a  type  of  heater ’which  contains 
at  least  one-third  of  a  square  foot  of  heating  surface  to  each 
horse-power  rating  of  the  boiler  to  be  supplied  with  feed-water, 
and  connect  the  heater  as  shown  by  Fig.  2.  In  this  engraving, 
the  heater  is  shown  connected  in  parallel  with  the  main  exhaust 
pipe.  The  steam  is  supplied  through  a  pipe  large  in  diameter  and 
covering  the  full  opening  to  the  heater.  The  upper  connection, 
however,  is  throttled. 

The  object  of  throttling  the  outlet  is  to  prevent  the  escape 
of  steam  from  the  heater.  It  is  the  intention  that  all  the 
steam  which  goes  into  the  heater  shall  be  condensed  there. 
It  will  be  found  necessary  to  provide  a  small  outlet  to  the  heater, 
otherwise  it  will  become  “air-bound”  and  cease  to  heat  the  feed- 
water  to  the  degree  required.  The  small  opening  shown  at  the 
top  of  the  heater  serves  to  carry  away  the  troublesome  gases. 

It  would  probably  be  an  improvement  in  the  piping  to  place 


a  valve  above  the  heater  in  order  that  the  size  of  the  opening 
there  might  be  adjustable.  A  valve  in  the  horizontal  pipe  below 
the  heater  is  also  desirable,  when  cost  of  installation  does  not 
forbid,  for,  when  thus  connected,  the  heater  can  be  cut  out 
for  repair  or  inspection  at  any  time,  without  disturbing  the 
operations  depending  upon  the  exhaust  steam  beyond  the  heater. 


Exhaiun 


In  case  it  is  desired  to  use  the  steam  condensing,  instead 
of  using  it  for  other’  purposes,  this  arrangement  of  heater  is 
very  desirable.  It  may  be  connected  directly  to  the  receiver,  be¬ 
tween  the  high  and  low-pressure  cylinders  and  supplied  with  a 
throttled  outlet  as  shown  by  Fig.  2.  The  throttled  opening  may 
be  connected  to  the  air-pump  if  desired,  but  this  is  rarely  found 
necessary,  as  the  method  of  connection  shown  by  the  engraving 
is  usually  found  sufficient  to  give  satisfaction. 

All  the  exhaust  steam  may  be  passed  through  the  heater,  and 
the  steam  thus  supplied  may  be  more  than  necessary  to  heat 
the  feed-water.  In  several  cases  of  this  kind,  there  was  found 
to  be  a  higher  pressure  in  the  heater  than  in  the  receiver,  when 
the  several  outlets  were  closed,  showing  that  the  exhaust 
from  the  several  pumps  more  than  maintained  the  supply  of 
steam  necessary  to  heat  the  feed-water.  In  such  cases,  one  of 
the  valves  in  the  connecting  pipes  may  be  closed,  preferably  the 
one  at  the  top  of  the  heater,  in  order  that  the  water  of  condensa¬ 
tion  may  readily  escape  through  the  other  opening.  This,  how¬ 
ever,  depends  upon  the  arrangement  of  the  heater.  However, 
one  should  see  to  it  that  there  is  at  least  one-third  of  a  square 
foot  of  heating  surface  in  the  heater  selected,  to  each  nominal 
horse-power  of  boiler  rating. 

Willoughby,  Ohio.  James  F.  Hobart.  • 


A  graphical  method  for  DETERMINING  THE  POWER  FACTOR  OF 
AN  ARC  CIRCUIT. 

The  following  is  a  simple  graphical  method  for  finding  the 
power  factor  of  an  arc  circuit,  which  involves  the  measure 
ments  of  only  the  voltages,  a  fact  that  will  recommend  it  for 


FIG.  I. — ARRANGEMENT  OF  CIRCUIT. 


use  in  places  where  the  requisite  instruments  are  not  available 
for  determining  the  power  factor  in  the  usual  manner. 

Fig.  1  shows  the  arrangement  of  the  circuit  and  indicates 
the  voltages  that  were  measured.  Fi  indicates  the  terminal 
voltage;  Vr  indicates  the  regular  voltage,  and  Va  indicates  the 
voltage  of  the  circuit  on  the  lamp  side  of  the  regulator. 

To  find  the  power  factor  of  the  circuit  the  readings  Va  and 
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I'r  were  e.xpresscd  in  per  cent  of  Ti  and  a  triangle  such  as  is 
show'n  in  Fig.  2  was  constructed  in  the  following  manner: 
AC  was  laid  off  in  a  hundred  parts  and  AD  and  DC  to  the 
same  scale,  numerically  equal  respectively  to  Vr  and  Va  when 
expressed  in  per  cent  of  V t.  Then  AD  was  continued  until 
it  cut  the  semi-circle  erected  on  AC.  BC  in  hundredths  of 
.■!C  was  the  power  factor  sought. 

Tiiis  method  is  strictly  correct  only  when  the  e.  m.  f.  and 
current  have  true  sine  curves  of  time-values  and  under  such 
condition  that  the  drop  in  the  regulator  is  wholly  inductive, 
which  latter  of  course  is  not  strictly  true,  since  any  reactance 
must  necessarily  have  some  ohmic  resistance.  However,  this  Ifi 
drop  in  the  case  under  consideration  is  usually  so  small  in  com¬ 
parison  with  the  total,  or  /Z,  drop  that  it  may  be  neglected.  In 
the  example  noted  below  it  was  assumed  that  the  current  and 
voltage  curves  were  sinusoidal  time  functions. 

In  those  cases  where  the  /R  drop  is  a  quantity  comparable 
in  magnitude  with  the  total  regulator  drop,  the  latter  may  be 
taken  into  account  as  shown  in  Fig.  3.  In  this  illustration,  ED 
represents  the  ohmic  drop.  Here,  as  in  Fig.  2,  BC  is  the  power 
factor  sought. 

The  advantages  of  the  method  lie  in  the  fact  that  only  one 
kind  of  instrument  is  used,  and  it  need  not  be  in  exact  calibra¬ 
tion  since  only  the  ratios  are  involved.  The  average  central 
station  is  usually  better  equipped  with  voltmeters  than  with 
wattmeters  that  may  be  used  on  arc  circuits.  Two  or  three 
voltmeters  may  be  used  in  series,  if  necessary,  to  measure  the 
voltages  involved.  A  source  of  error  is  the  necessity  of  taking 
readings  of  the  various  voltages  in  quick  succession,  rather 
than  simultaneously.  This,  of  course,  would  not  be  the  case 
if  sufficient  number  of  instruments  were  at  hand,  a  condition  not 


of  one  pair  of  the  lugs  at  d  and  e  respectively.  The  chief  ad¬ 
vantage  to  be  derived  from  this  method  of  attaching  brackets, 
is  the  ease  with  which  they  may  be  removed  for  handling  the 
boiler,  and  the  possible  saving  in  cost  of  metal  by  the  substitu¬ 
tion  of  a  light  steel  affair  for  the  heavy  cast  iron  bracket 
frequently  employed. 

Reference  to  Fig.  4  shows  the  origin  of  the  trouble.  The 
brackets  were  slipped  loosely  upon  the  lugs  and  the  rea.'  h.-acket 


FIGS.  I  AND  2. — LUG  AND  DRACKET  ATTACHED  TO  BOILER  SHELL. 

was  fitted  with  rolls  in  the  usual  manner,  in  order  that  the 
boiler  shell  might  expand  in  the  direction  of  the  rear  end  of 
the  shell.  Instructions  were  given  the  mason  to  have  the 
blacksmith  wedge  the  front  lugs  and  brackets  very  tightly,  in 
order  that  they  might  not  slide,  thereby  defeating  the  purpose 
for  which  rolls  were  placed  under  the  rear  brackets. 
Notwithstanding  these  instructions,  it  was  found  later  that 


DOWER  FACTOR. 


IC  DROP  TAKEN  INTO  ACCOUNT. 
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FIG. 


3. — LUG  AND  BRACK  El' 
ARRANGEMENT. 


FIG.  5. — MANNER  IN  WHICH 
LUGS  WERE  WELDED. 


very  often  found.  If  a  number  of  readings  be  taken  and 
averaged,  it  is  not  likely  that  this  source  of  error  will  be  any 
greater  than  errors  in  wattmeter  and  ammeter  transformer 
ratios. 

Below  are  given  two  sets  of  readings  that  were  taken  on  a 
certain  arc  lamp  circuit: 


Vi  . 

Va 

Vr 

Power  Factor. 

5480 

4050 

2600 

70.5 

5060 

4160 

2120 

79.0 

A  value  of 

72.5 ±2  was 

calculated  from 

wattmeter  and  am 

meter  readings  made  at  the  same  time  that  the  first  set  above 
were  taken ;  it  will  be  seen  that  the  results  are  in  accord,  prob¬ 
ably  within  the  limits  of  the  variations  of  the  power  factor  of 
the  circuit. 

Chicago,  III.  M.  L.  Carr. 


the  brackets  had  not  been  w'edged.  It  was  also  found  that  the 
arch  castings,!.  Fig.  4,  were  so  placed  that  the  upper  end  of 
each  casting  bore  against  the  boiler  head,  or  against  the  angle  »i, 
which  was  fixed  to  the  rear  head  for  the  purpose  of  receiving 
the  arch  castings  in  question.  The  bricks  m,  which  were  to  be 
placed  on  and  between  the  arch  castings,  were  also  laid  tight 
against  angle  «,  no  space  whatever  being  left  between  the  cast¬ 
ings  and  the  angle  on  the  end  of  the  boiler,  where  there  should 
be  a  space  of  at  least  one  inch,  as  shown  at  p 

As  a  result  of  this  arrangement,  the  rear  end  of  the  boiler 
was  most  securely  anchored,  notwithstanding  the  fact  that  the 


“crawling”  of  STF.AM  BOILERS. 

Considerable  trouble,  which  necessitated  the  resetting  of  a 
horizontal  tubular  boiler,  was  experienced  by  the  writer,  during 
the  erection  of  a  small  power  house.  The  boiler  was  set 
according  to  Hartford  specifications,  or  if  there  was  any  varia¬ 
tion  from  the  specifications  it  was  between  the  brick  mason 
and  his  work,  certainly  not  for  lack  of  instruction.  The 
manner  in  which  the  mason  failed  to  make  his  work  good  is 
shown  hy  the  following  sketches.  Fig.  i  shows  the  manner 
in  which  the  boiler  was  supported  by  means  of  a  pressed  steel 
bracket,  which  in  turn  was  carried  by  a  lug  riveted  to  the 
shell  of  the  boiler.  Four  lugs  and  brackets  were  used,  the 
small  lugs  offering  little  resistance  to  rolling  the  boiler  into 
place  when  the  pressed  steel  brackets  had  been  removed. 

The  end  view  of  the  boiler  shows  the  transverse  arrangement 


FIG.  4. — BRACKET  AND  BACK  ARCH  ON  BOILER  SHELL. 

rearmost  pair  of  lugs,  f,  Fig.  4,  were  placed  upon  rollers,  <7. 
There  was  thus  no  play  for  expansion  except  at  the  front  end 
of  the  boiler  which  had  only  a  very  light  wall  in  front  of  it. 
To  be  sure  the  front  was  anchored  to  the  side  walls  by  means 
of  hook  bolts,  but  the  expansion  of  the  boiler  tore  these  bolts 
loose  and  the  boiler  moved  forward,  carrying  with  it,  such 
portions  of  the  side  walls  as  chanced  to  be  fast  to  the  front 
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casting  anchor  bolts.  As  a  consequence,  the  masons  had  to  be 
called  in  again,  the  walls  torn  down  to  the  level  of  the  brackets, 
the  front  walls  demolished  far  enough  back  to  get  at  the 
boiler-front  hook  anchor  bolts.  The  back  arch  had  to  be  torn 
out,  the  arch  castings  moved  back  so  as  to  leave  one  inch  be¬ 
tween  them  and  the  angle  n,  and  the  walls  laid  up  again.  This 
time,  the  front  pair  of  lugs  were  made  fast  to  their  respective 
brackets,  as  shown  by  Fig.  5. 

Four  thin  wedges  were  forged  from  i  in.  .x  Yt  in.  flat  iron, 
and  two  of  these  wedges  were  driven  into  each  of  the  brackets 
at  the  front  end  of  boiler,  as  shown  in  Fig.  5,  at  k  and  /,  h  rep¬ 
resenting  the  bracket,  and  /  the  lug,  which  as  shown,  is  some¬ 
what  longer  than  the  bracket  which  it  carries.  The  result  of 
these  changes  was  all  that  could  have  been  desired. 

New  York  City.  James  Franxis. 


SCHEME  FOR  CONTINUOUS  LIGHTING  OF  CENTRAL  STATION. 

One  of  the  most  interesting  features  of  the  new  station 
being  erected  in  this  city  is  the  provision  made  for  insuring 
continuous  lighting  of  the  station  in  case  of  trouble.  The 
manner  of  grouping  the  circuits  in  the  main  distributing  light¬ 
ing  panel  of  the  station  is  shown  herewith.  The  panel  is  de¬ 
signed  to  receive  alternating  current  from  one  or  two  sources 
and  to  connect  all  important  lamps  with  direct  current  in  case 
of  emergency.  Separate  circuits  are  run  to  the  lamp  groups 
in  the  same  general  important  locality,  so  that  if  one  line  fails 
for  any  reason  whatever,  the  other  line  will  still  be  in  use. 
Electricity  is  available  from  the  iio-volt  sides  of  the  station 
transformers,  split  in  separate  lines,  and  from  the  125-volt 


main  steam  valve.  He  sent  a  helper  for  his  reseating  tools  and 
in  the  meantime  rigged  up  a  temporary  platform  so  as  to 
get  at  the  valve  more  easily.  When  the  helper  returned  witli 
the  tools,  they  both  mounted  the  platform  and  began  to  take 
out  the  screws  which  held  the  top  part  of  the  valve  in  place. 
When  all  the  screws  were  removed  the  helper  took  hold  of  the 
top  of  the  valve  to  remove  it ;  but  it  would  not  budge.  The 
machinist  then  took  a  hammer  and  gave  it  a  sharp  blow  when 
the  top  blew  off  without  warning  and  with  a  tremendous  roar 
a  great  volume  of  steam  blew  out,  severely  scalding  the  ma¬ 
chinist  and  his  helper.  This  almost  fatal  accident  could  have 
been  prevented  had  the  machinist  thought  for  a  moment  about 
what  he  was  doing  when  he  shut  off  the  main  steam  valve. 
Although  the  main  steam  supply  had  been  thereby  stopped,  the 
line  still  held  a  volume  of  high  pressure  steam  which  would 
take  some  time  to  condense,  and  after  it  had  condensed  could 
be  run  off  through  the  drip  valve. 

Williamsport,  Pa.  George  P.  Pearce. 


THE  T(HtL  I  HEST  .XNl)  THE  MECHANIC. 

There  is  a  good  deal  of  satisfaction  for  the  attorney  for  the 
defense,  when  the  attorney  for  the  prosecution  admits,  even  in 
a  roundabout  way,  that  his  opponent  has  proved  his  point. 

While  Mr.  Rafferty  has  carefully  avoided  saying  personally 
that  to  judge  a  mechanic  by  the  tools  he  does  or  does  not 
carry  is  all  wrong,  he  docs  say  that  an  acquaintance  of  his, 
“eminently  successful"  and  long  since  retired  in  affluence,  owes 
his  whole  success  to  his  system  of  selecting  his  mechanics, 
which  was  nothing  more  or  less  than  to  judge  them  by  the 
quantity  and  quality  ..of  work  turned  out  in  a  given  time.  If 
Mr.  Rafferty  will  read  the  last  paragraph  of  my  letter  under 
the  above  eftption  in  the  July  issue  I  think  he  will  find  that  his 
informant  and  myself  have  expressed  practically  the  .same 
thought. 

In  one  sense  all  mechanics  are  specialists,  inasmuch  as  nearly 
all  have  some  one  branch  of  the  business  at  which  they  have 


t: 


CONNECTIONS 'ON  MAIN  PANEL  BOARD. 

exciter  circuit.  The  switchboard,  high-tension  switch  floor, 
turbines,  turbine  room,  basement  and  boiler  room  stop  valves 
are  provided  with  duplicate  methods  of  lighting.  Knife  switches 
in  the  panel  box  enable  the  change  to  be  made  with  ease  and 
certainty. 

Lowell,  Mass.  K.  S.  Howard. 


ACCIDENTS  CAUSED  BY  LACK  OF  FORETHOUGHT. 

The  following  instance  shows  how  accidents,  breakdowns  and 
wrecks  may  often  be  traced  to  causes  which  a  little  thought 
could  have  easily  prevented.  A  good  practical  rule-of-thumb 
machinist,  belonging  to  that  class  which  never  takes  the  trouble 
to  think  about  work  to  be  done  unless  absolutely  necessary,  was 
told  to  remain  after  working  hours  to  reset  a  6-in.  steam  valve 
on  the  main  steam  line.  As  soon  as  the  whistle  blew,  the 
machinist  went  to  the  boiler  room  and  carefully  shut  off  the 


PROBLEM  IN  PLATE  BORING. 

had  more  experience ;  but  a  man  who  is  master  of  his  trade 
would  balk  at  no  job  in  the  mechanical  line  that  came  his  way 
and  he  will  generally  make  a  success  of  it  after  starting.  These 
mechanics  are  sometimes  called  all  around  men  and  sometimes 
tool-makers,  but  they  are  primarily  mechanics. 

I  herewith  submit  a  sketch  of  a  gray  iron  plate  8  ins.  square 
and  2  ins.  thick.  We  will  assume  that  this  plate  has  been  ac 
curately  planed  on  sides  and  edges,  which  would  require  but 
a  few  tools.  I  have  shown  four  holes  to  be  bored  in  this  plate 
at  specified  points,  one  of  which  holes  is  counterbored.  Will 
Mr.  Rafferty  kindly  tell  us  how  to  do  this  simple  job  without 
tools,  or  if  he  finds  that  impossible,  kindly  outline  his  method 
of  doing  the  job  with  tools,  naming  the  tools  he  would  use  in 
the  process?  I  think  every  reader  who  is  a  mechanic  will  be 
interested  in  the  reply  and  doubtless  many  will  profit  by  it. 

East  Greenwich,  R.  I.  L.  L.  Arnold. 
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QUESTIONS  AND  ANSWERS. 


C  an  you  tell  me  where  I  can  gain  information  concerning  the  phase 
relations  of  the  currents  and  voltages  in  the  auto  transformer,  rectifier 
and  sustaining  coil  of  a  mercury  arc  rectifier  device?  C.  F.  S. 

See  article  on  single-phase  vapor  converters  in  the  Electrical 
World,  Feb.  lo,  1906. 

Can  you  give  me  any  information  as  to  a  metal  used  for  contacts  in 
place  of  platinum  ?  I  understand  that  a  German  product  called  latinum 
is  used  by  some  telephone  manufacturers.  It  is  somewhat  cheaper  than 
platinum.  •  E.  H. 

There  are  many  substitutes  for  platinum  on  the  market.  The 
chief  constituent  of  most  of  them  is  silver,  and  while  they 
answer  fairly  well  for  contacts  they  have  not  the  lasting  quali¬ 
ties  of  platinum-iridium,  than  which  no  better  contact  alloy  is 
known. 

A  shunt-wound  motor  is  installed  on  a  street  railway  circuit,  and  the 
voltage  dropping  30  per  cent  or  40  per  cent  at  times  causes  the  motor 
to  flash  over  when  the  voltage  rises  again  and  gives  considerable  trouble. 
Could  this  not  he  done  away  with  or  at  least  greatly  alleviated  by  placing 
a  properly  designed  choke  coil  in  one  leg  of  the  circuit?  R.  D.  C. 

A  choke  coil  having  a  very  large  reactance  and  extremely 
small  resistance  would  doubtless  remedy  the  trouble.  The  in¬ 
troduction  of  commutating  poles  would  also  get  rid  of  the 
trouble,  or  if  the  efficiency  is  of  no  great  moment  a  resistance 
inserted  in  the  armature  and  in  the  field  circuit  would  lessen 
the  sparking. 

I  note  when  opening  an  arc  lamp  circuit  that  there  is  seldom  more 
than  a  very  small  arc  at  the  switch.  Considering  the  current  taken,  why 
should  this  be  so?  M.  \V.  T. 

It  has  been  found  that  any  arc,  however  small,  quickly  in¬ 
troduced  in  series  with  an  arc  lamp  will  immediately  break  the 
circuit,  the  circuit  being  open  at  the  arc  first  and  not  at  the 
switch.  For  this  reason  a  considerable  number  of  arc  lamps 
will  cause  no  more  sparking  at  the  switch  when  the  circuit  is 
opened  than  a  number  of  incandescent  lamps.  By  reason  of 
this  feature  considerable  economy  may  oftentimes  be  effected 
by  using  snap  switches :  this  type  of  switch  having  a  longer  life 
than  the  knife  switch. 

Would  it  he  advisable  to  use  three  single-pole  switches  on  the  primary 
side  for  a  three-phase,  2400-volt  system  supplying  two  25-kw  transformers 
connected  three-phase,  two-phase  according  to  the  Scott  system?  What 
effect,  if  any,  would  there  be  on  the  transformers  or  system  in  general 
if  the  switches  be  thrown  in  one  at  a  time  when  the  secondary  side 
cairied  no  load?  What  effect  would  result  with  the  secondary  loaded? 

F.  F.  F. 

It  is  not  advisable  to  use  three  single-ptsle  switches  on  a 
three-phase  system  in  preference  to  a  three-pole  switch.  With 
no  load  on  the  secondary  no  effect  is  produced  by  throwing 
each  single-pole  switch  in  separately,  and  if  thrown  in  a 
certain  sequence  with  the  secondary  loaded  no  detrimental 
effects  result.  It  is  possible,  however,  to  throw  the  switches 
so  as  to  distort  the  voltage. 

Will  you  please  give  me  some  information  concerning  the  use  of  a  re¬ 
sistance  in  shunt  with  the  series  field  coils  of  a  60-cycle  rotary  converter? 
This  resistance  is  cut  in  and  out  by  a  switch  on  the  side  of  the  frame; 
but  as  we  never  use  the  switch,  I  would  like  to  know  the  reason  for  its 
presence.  C.  J.  C. 

The  shunt  to  the  series  coils  is  used  to  adjust  the  compound¬ 
ing  effect  of  the  rotary,  just  as  in  a  direct-current  generator. 
In  starting  up  a  rotary  converter  the  switch  should  be  opened, 
since  otherwise  the  heavy  alternating  current  sent  through  it 
and  the  series  coils  may  cause  excessive  heating.  Rotary  con¬ 
verters  are  not  always  provided  with  series  field  coils,  and 
many  rotaries  previously  provided  with  them  are  now  used 
without  them,  but  where  a  shunt  is  used  with  the  series  coils 
the  switch  should  be  opened  at  starting. 

In  insulating  coils  and  wood  by  boiling  in  paraffin,  at  what  temperature 
is  the  bath  kept  and  how  long  should  it  be  continued?  J.  A.  G. 

Paraffin  melts  at  from  113  to  140  deg.  F.,  depending  on  the 
quality :  the  cheapest  having  the  lowest  melting  point.  At  a 


temperature  of  about  570  deg.  F.  it  is  as  thin  and  as  transparent 
as  water,  and  it  boils  at  about  680  deg.  F.  For  ordinary  pur¬ 
poses  a  temperature  of  200  deg.  is  sufficient  to  render  it  thin 
enough  for  impregnating  wood,  etc.  The  best  results  are 
obtained  by  having  the  wood,  coils,  etc.  perfectly  dry  and  also 
hot.  The  bath  is  then  not  chilled  when  the  material  is  immersed 
and  the  occluded  air  and  moisture  having  by  this  means  been 
driven  off,  the  material  readily  absorbs  the  paraffin.  When 
thus  treated  the  wood  need  not  be  immersed  longer  than  about 
15  minutes,  otherwise  immersion  for  a  much  longer  period  is 
necessary. 

Kindly  advise  me  as  to  the  following:  I  have  a  steam  turbine  oil 
reservoir  in  which  the  oil  becomes  quite  thick  and  soapy  at  the  bottom, 
so  that  the  contents  have  to  be  changed  very  often.  Analysis  shows  no 
adulteration.  The  oil  circulates  under  a  slight  pressure  and  a  little  water 
gets  into  the  reservoir  at  times.  I  have  tried  to  keep  out  this  water, 
but  without  success.  Can  you  suggest  a  remedy?  L.  P.  V. 

The  oil  is  without  doubt  adulterated  with  either  vegetable  or 
animal  oil,  or  both.  Vegetable  oils  have  no  lubricating  quali¬ 
ties  worth  mentioning  and  oxidize  at  a  comparatively  low  tem¬ 
perature  becoming  thick  and  gummy.  .Animal  oils  also  thicken 
and  become  sticky  and  gummy  when  exposed  to  the  atmosphere 
and  the  warmth  of  rubbing  surfaces.  Both  are  often  com¬ 
pounded  and  used  with  a  mineral  oil  in  order  to  produce  an 
engine  oil  of  high  viscosity  and  fire  test.  In  order  to  detect  the 
adulteration,  mix  a  portion  of  the  oil  with  some  caustic  soda 
and  agitate  the  mixture  well.  If  it  clouds  up  and  looks  soapy 
this  is  an  indication  of  the  presence  of  animal  oil. 

The  frequency  of  cloud  lightning  is  supposed  to  be  as  high  as  one 
million  cycles  per  second.  Its  harmful  effects  on  the  human  anatomy 
are  well  known.  How  do  you  reconcile  this  fact  with  the  experiments  of 
Elihu  Thomson,  Mr.  Ovington  and  others  who  allow  currents  of  ex¬ 
tremely  high  frequency  and  voltage  to  flow  through  their  bodies 
apparently  without  any  injurious  effects?  C.  F.  H. 

The  approximate  values  of  the  magnitude  of  the  electric 
quantities  in  a  lightning  flash  have  been  estimated  by  Dr.  Stein- 
metz  as  follows :  .Average  potential  difference  between  different 
points  in  the  cloud.  50,000,000  volts ;  average  current  in  the 
discharge,  10,000  amperes;  average  frequency  of  discharge, 
500,000  cycles ;  average  energy  of  the  discharge,  10.000  kw- 
seconds.  The  fatal  effects  from  lightning  are  due  to  the 
enormous  current  passing  and  not  to  the  frequency  or  voltage. 
In  the  experiments  of  Messrs.  Thomson,  Tesla  and  others  high 
frequencies  and  high  voltages  were  used  but  the  current  was 
infinitesimal. 

We  have  a  large  number  of  trees  through  which  our  wires  pass,  and 
we  experience  trouble  from  this  cause  very  much  of  late.  We  are 
desirous  of  trimming  the  trees;  but  wish  to  do  so  in  a  proper  manner  so 
as  not  to  kill  them  and  to  incur  by  this  means  the  enmity  of  the  public. 
Could  you  advise  us  how  to  trim  trees  properly  and  when  the  trimming 
should  be  done?  H.  E.  Co. 

It  is  generally  recognized  that  the  secret  of  obtaining  a  com¬ 
plete  cure  in  all  operations  requiring  the  removal  of  a  branch, 
either  living  or  dead,  consists  in  cutting  close  to  and  perfectly 
even  with  the  trunk.  Only  the  sharpest  tools  should  be  used 
and  the  cut  surface  should  be  perfectly  smooth.  Projecting 
stubs  and  ragged  edges  should  never  be  left,  since  they  are 
almost  certain  to  induce  decay.  Wounds  made  by  trimming 
of  branches  should  be  at  once  painted  with  coal  tar,  white  lead, 
or  some  similar  preservative  substance,  and  when  this  has 
thoroughly  dried  a  second  coat  should  be  applied.  Loosened 
bark  will  never  become  united  to  the  wood  again  and  should 
be  cut  away  cleanly  as  far  as  the  injury  exists.  Nailing  loos¬ 
ened  bark  on  the  tree  simply  invites  the  attacks  of  insects  and 
fungi  and  inevitably  leads  to  decay.  Too  much  pruning  should 
not  be  done  at  one  time,  but  where  considerable  pruning  is 
necessary  it  should  be  distributed  through  a  period  of  several" 
years.  The  removal  of  large,  live  branches,  is  of  course  par¬ 
ticularly  dangerous  and  should  be  avoided  as  much  as  possible. 
If  the  work  is  carefully  done,  however,  even  very  large  scars 
will  in  time  heal  over  completely.  Pruning  can  be  safely  done 
at  any  season  of  the  year  except  in  early  spring,  just  as  the 
sap  begins  to  flow. 
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Figures  on  Electric  Cooking. 


We  have  published  within  the  past  year  considerable  infor¬ 
mation  on  the  actual  experience  of  various  families  with  elec¬ 
tric  cooking  and  the  number  of  kw-hours  required  per  person 
per  meal  in  different  sized  families.  While  the  information  be¬ 
fore  published  has  thrown  some  light  on  the  character  of  the 
load  that  electric  cooking  gives  a  central  station,  there  has 
been  lacking  information  as  to  the  probable  total  or  composite 
load  caused  by  a  number  of  such  customers  connected  on  the 


same  feeder  or  transformer.  In  other  words,  there  is  yet  to 
be  determined  for  this  class  of  business  what  is  commonly 
known  as  the  “diversity  factor,”  or  the  ratio  between  the  actual 
maximum  demand  on  a  station  or  feeder  and  the  sum  of  the 
maximum  demands  of  the  various  customers.  .\11  of  the  cus¬ 
tomers  will  never  make  their  maximum  demands  at  the  same 
instant  if  there  is  any  considerable  number  of  customers.  This 
statement  is  fully  substantiated  by  electric-railway  experience 
where  a  number  of  cars  are  operated,  and  by  experience  on 
common  electric  power  circuits  supplying  stationary  motors. 
Electric  cooking  load  is  manifestly  different  from  common 
stationary  motor  loads,  however,  for  the  reason  that  it  has  cer¬ 
tain  peaks  just  before  meal  times. 

.\s  many  central  stations  are  considering  the  question  of 
what  rate  per  kw-hour  can  safely  be  made  on  electricity  for 
cooking  supplied  through  a  separate  meter,  it  is  a  matter  of 
very  great  importance  to  know  at  what  time  the  maximum 
demands  come  from  such  circuits,  in  order  that  the  proper 
interest  on  investment  and  depreciation  may  be  charged  against 
this  class  of  service.  If  the  rate  for  electric  cooking  is  too 
high,  the  central-station  company  will  not  get  the  business ;  and 
if  it  is  too  low  and  the  company  pushes  hard  for  this  busi¬ 
ness,  it  is  likely  to  wake  up  some  day  to  find  that  it  has  made 
a  large  investment  upon  which  the  income  is  not  sufficient  to 
pay  interest  and  depreciation. 

In  order  to  throw  some  light  on  the  readiness-to-serve 
charges  which  should  be  made  against  electric  cooking  service, 
the  following  analysis  of  the  character  of  the  electric-cooking 
load  is  made  from  records  obtained  on  electric  cooking  in  the 


home  of  Mr.  J.  R.  Cravath,  western  editor  of  the  Electrical 
World,  at  Chicago,  where  all  the  cooking,  baking  and  ironing 
have  been  done  electrically  since  Jan.  i,  1907-  A  description  of 
the  cooking  outfit  used  and  figures  on  the  energy  used  for  the 
month  of  January  appeared  in  these  columns  in  the  first  issue 
in  March.  The  figures  for  the  months  of  May  and  June, 
1907,  which  are  considered  in  this  article,  are  more  representa¬ 
tive  of  normal  conditions  than  those  given  previously  for 
January.  The  figures  for  the  months  of  May  and  June  are 
as  follow's : 

MAY. 

Kw-hours,  106.8. 

Maximum  demand  in  kilowatts  by  Wright  meter,  2.8.  , 

Person  meals,  364. 

.\verage  number  of  persons  per  meal,  3.9. 

Kw-hours  per  person  per  meal,  .294. 

The  family  varied  in  size  from  four  to  six.  A  chafing  dish 
supper,  given  for  ten,  was  not  counted  as  a  meal  in  the  fore¬ 
going  figures,  although  its  energy  consumption  is  included'. 

JUNE. 

Kw-hours,  103.6. 

Maximum  demand  in  kilowatts  by  Wright  meter,  3.0. 

Person  meals,  385. 

Average  number  of^persons  per  meal,  4.3. 

Kw-hours  per  person  per  meal,  .268. 

The  family  varied  from  four  to  five,  and  for  25  days  the 
cooking  was  nearly  all  done  by  a  servant  who  had  no  previous 
experience  in  electric  cooking,  but  who  is  naturally  careful  and 
economical. 

In  order  to  determine  what  the  probable  effect  on  the  central 
station  would  be  of  having  a  number  of  electric  cooking  cus- 


FIG.  2. — CO.MPOSITE  LOAD  CURVE — SMALL  TOWN. 

tomers  connected,  the  following  analysis  has  been  made.  For 
the  month  of  May,  recording  ammeter  records  were  kept  for 
each  day.  The  records  for  Sundays  and  holidays  were  ex¬ 
cluded,  and  only  those  for  regular  week-days  taken. 

The  readings  of  the  recording  ammeter  chart  were  totalized 
for  every  15-minute  interval  of  the  day.  For  example,  all  the 
6  a.  m.  readings  for  the  week-days  of  the  month  were  added 
and  so  on  for  every  15  minutes  of  the  day  between  the  hours. 
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of  6  a.  in.  and  8  p.  m.  The  result  is  plotted  in  a  curve,  Fig.  i. 
This  curve,  which  is  the  total  of  24  days,  probably  represents 
very  nearly  what  the  daily  cooking  load  would  be  on  a  resi¬ 
dence  feeder  in  a  large  city  like  Chicago,  with  24  families  hav¬ 
ing  complete  cooking  outfits  connected  and  in  operation  on 
that  feeder.  This  is  on  the  assumption  that  the  energy  de¬ 
mands  of  the  family  under  consideration  varied  from  day  to 
day  as  much  as  would  those  of  24  ordinary  families  in  a  single 
day.  This  assumption  is  probably  not  entirely  correct,  especially 
as  regards  energy  used  during  forenoons  and  afternoons, 
although,  as  there  was  considerable  variation  in  the  time  of 
most  of  the  meals  from  day  to  day,  it  is  very  nearly  correct  as 
to  peak  demands  at  meals.  There  is,  as  a  matter  of  fact,  a 
great  variation  of  the  load  curve  as  shown  by  the  recording 
ammeter  charts  from  one  day  to  another. 

The  curve  in  Fig.  1  shows  conditions  approximately  as  they 
would  exist  with  24  electric  cooking  customers  in  a  large  city 
where  the  principal  meal  is  in  the  evening,  and  the  man  of  tlie 
house  is  never  home  for  the  mid-day  meal.  The  hours  of 
maximum  demand  are,  therefore,  in  the  evening  between  the 
down-town  winter  lighting  peak  and  the  evening  residence 
lighting  peak.  The  peak  on  the  residence  feeders  in  a  large 
city  like  Chicago  is  between  7  and  9  p.  m.  The  station  peak  on 
the  darkest  December  days  is  likely  to  be  about  5  p.  m.,  due  to 
overlapping  of  motor  and  lighting  loads. 

In  small  and  moderate  sized  towns  of  the  West,  where 
electric  cooking  seems  to  be  finding  its  most  rapid  introduction 
at  the  present  time,  the  different  portions  of  the  load  curve 
would  be  shifted  around.  The  load  would  very  likely  be  some¬ 
thing  like  that  shown  in  Fig.  2,  where  the  evening  meal  load 
of  Fig.  I  has  been  moved  to  the  mid-day  meal  and  vice  versa. 
This  curve  is,  how’ever,  purely  theoretical  and  not  based  on 
actual  tests.  While  city  office  hours  are  considerably  later 
than  those  in  the  smaller  towns,  breakfast  hours  are  not  be¬ 
cause  of  the  much  longer  time  required  to  get  from  house  to 
office. 

-Vnalyzing  these  curves  still  further,  we  see  that  while  the 
maximum  demand  required  by  a  customer  is  as  high  as  3 
kilowatts,  the  combined  demand  at  peak  load  is  only  29.1  kilo¬ 
watts,  so  that  the  station  demand  per  customer  with  24  custom¬ 
ers  would  probably  be  only  1.2  kilowatts,  ow'ing  to  the  diversity 
of  demand. 

In  the  case  of  a  small  town,  this  kilowatt  investment  in  sta¬ 
tion  capacity  per  customer  should  not  be  charged  entirely  against 
the  electric  cooking  load,  as  the  same  station  capacity  would  be 
used  later  in  the  day  for  lighting  load.  The  charge  should 
either  be  divided  between  the  cooking  and  lighting  rates,  or 
not  figured  at  all  against  the  cooking  rate,  as  the  investment 
has  to  be  made  anyway  to  carry  the  lighting  load. 

In  a  large  city,  where  the  evening  cooking  load  overlaps  the 
lighting  peaks,  the  analysis  is  more  complicated.  Inasmuch 
as  the  cooking  peak  does  not  come  at  the  time  of  the  station 
peak,  the  station  capacity  required  to  supply  the  maximum 
demand  of  this  load  should  not  be  entirely  charged  against  this 
load  unless  there  is  a  possibility  that  the  cooking  load  will  some 
day  increase  so  as  to  be  the  cause  of  the  maximum  peak  on  the 
station.  In  the  case  of  feeders  and  transformers,  a  larger 
share  of  the  total  investment  would  probaldy  have  to  be 
charged  against  the  electric  cooking. 


Best  Wavs  to  Meet  Gas  and  Gasoline 
Competition. 


.^n  interesting  paper  with  the  above  title  was  presented  be¬ 
fore  the  Ohio  Electric  Light  Association  at  its  Toledo  conven¬ 
tion.  The  paper  was  a  composite  one,  F.  H.  Golding,  Samuel 
Rust,  W.  E.  Russell.  .Arthur  Pomeroy,  E.  T.  Selig  and  W.  C. 
.\nderson  contributing  to  it.  As  a  preliminary  to  the  conduct 
of  a  proper  and  energetic  campaign  against  gas  and  gasoline,  F. 
H.  Golding  suggests  that  a  list  of  present  and  prospective  gas 
users  be  obtained  by  a  house  to  house  canvass,  if  necessary,  and 
that  from  the  information  thus  obtained  a  working  list  should  be 


prepared  and  business  sought  after  in  a  systematic  and  thor¬ 
ough  manner.  As  a  majority  of  central  stations  furnish  free 
incandescent  lamp  renewals  and  free  maintenance  of  fuses,  and 
also  any  other  slight  repairs,  the  expense  and  maintenance  of 
gas  mantles  are  good  talking  points  for  the  solicitor,  and  in 
many  cases  make  the  cost  of  lighting  by  gas  higher  than  that  of 
lighting  by  electricity.  Additional  arguments  in  favor  of  elec¬ 
tricity  are  cleanliness,  coolness,  convenience,  freedom  from  dan¬ 
ger  of  fire  or  axphyxiation,  elimination  of  redecorating  at  fre¬ 
quent  intervals  due  to  the  presence  of  burning  gas,  ability  to 
use  an  electric  fan,  an  electric  iron,  sewing  machine  motor,  or 
other  convenient  appliances,  when  electricity  is  available.  The 
solicitor  should  be  aided  in  impressing  the  prospective  cus¬ 
tomer  with  the  general  desirability  of  electricity  by  pertinent 
literature  mailed  at  regular  intervals.  The  most  serious  ob¬ 
struction  met  with  in  gas  competition  is  the  expense  of  install¬ 
ing  electrical  work,  particularly  in  old  houses,  but  a  judicious 
handling  of  the  subject  by  the  central-station  management  will 
easily  overcome  this  obstacle.  One  plan  which  is  productive 
of  good  results  is  the  installation  of  a  certain  number  of  out¬ 
lets  at  slightly  above  cost,  furnishing  everything  complete  and 
ready  for  use,  in  order  to  introduce  electricity  on  the  premises. 
Mr.  Golding  quotes  a  letter  submitted  by  one  central-station 
company  which  has  been  productive  of  much  good.  Another 
plan  which  has  been  found  successful  by  some  of  the  Ohio 
stations  is  an  arrangement  whereby  the  prospective  customer 
may  pay  for  the  work  in  six,  12  or  18  monthly  payments.  In 
some  cases  the  company  contracts  directly  with  the  customer  as 
agent  for  the  electrical  contractor,  and  in  others  the  contractor 
deals  directly  with  the  customer,  the  central  station  guarantee¬ 
ing  the  contractor  against  loss,  as  a  consideration  for  carrying 
the  long-term  account.  It  is,  of  course,  necessary  that  the 
credit  of  the  person  to  whom  this  proposition  is  submitted  be 
good.  A  room  equipped  with  gas  and  electricity  for  purposes 
of  comparison  also  adds  greatly  in  competing  for  store  and 
factory  lighting.  In  one  comparison  room  belonging  to  an 
Ohio  company  one-half  the  room  is  equipped  with  an  open- 
flame  burner,  a  VVelsbach  burner,  an  inverted  mantle  burner 
and  a  gas  arc,  all  so  arranged  that  any  one  fixture  will  give  its 
maximum  light  without  shadows  from  the  others.  The  other 
half  of  the  room  is  equipped  with  incandescent  and  Nernst 
lamps  so  arranged  that  any  desired  combination  can  be  obtaine<l 
by  manipulating  switches.  .\t  one  end  of  the  room  watt-hour 
meters  and  also  gas  meters  are  installed,  so  that  the  compara 
tive  lighting  and  cost  values  may  be  readily  demonstrated.  In 
competing  wdth  gasoline,  the  added  insurance  hazard  makes  a 
good  talking  point  and  a  statistical  compilation  of  fires  and 
explosions  resulting  from  the  use  of  gasoline  is  an  excellent 
thing  for  the  solicitor  to  have  with  him. 

Mr.  Samuel  Rust  stated  that  he  found  the  best  thing  to  do 
with  gasoline  competition  was  to  go  to  the  man  and  make  a 
plain  statement  of  what  one  knew  as  to  the  cost  of  gasoline  in¬ 
stallation,  maintenance,  depreciation  and  trouble,  as  compared 
with  electricity.  This  statement  may  not  bring  results  at  the 
time,  but  the  customer  will  remember  what  has  been  said  and 
every  time  there  is  anything  wrong  with  his  gasoline  system 
he  will  call  the  facts  to  his  mind.  When  the  system  begins  to 
clog  and  give  poor  light,  and  when  the  repairing  cost,  constant 
care  and  expense  are  considered,  the  customer  will  again  think 
of  the  statement  and  wondtr  if  after  all  it  were  not  right.  In 
the  meantime  the  central  station  companies  should  make  a  spe¬ 
cial  effort  to  be  friendly  and  courteous  to  the  prospective  cus¬ 
tomer.  with  the  result  that  in  time  the  latter  will  acknowledge 
that  his  plant  is  not  a  success  and  will  consent  to  the  installation 
of  electricity.  If  at  this  time  any  inducements  can  be  offered 
they  may  result  in  the  acquisition  of  a  permanent  customer. 

Mr.  Rust  stated  that  in  his  city  they  had  competition  with 
artificial  gas  at  $1.30  per  1000  cu.  ft.,  and  with  natural  gas  at 
25  cents  per  1000  cu.  ft.,  the  gas  company  furnishing  gas  arc 
lamps  free.  Natural  gas,  however,  was  not  a  serious  com¬ 
petitor  because  of  the  inferior  quality  of  its  light,  together  with 
the  offensive  odors,  smoke,  dirt,  etc.,  which  always  accompany 
its  use.  The  dangerous  character  of  gasoline  and  acetyline 
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outfits  is  always  a  strong  factor  against  their  use  and  the  com¬ 
plicated  nature  of  the  apparatus  and  the  inexperience  of  its 
uSers  gives  a  constant  opportunity  to  urge  the  substitution  of 
electricity. 

W.  E.  Russell  suggested  that  gas  competition  could  be  killed 
in  a  measure  by  suitable  advertisements  based  upon  the  infor¬ 
mation  obtained  from  clipping  bureau  service,  which  would  fur¬ 
nish  abundant  ammunition  to  fight  both  acetyline  and  gas.  He 
also  suggested  that  some  attention  should  be  given  to  rates 
and  gave  a  form  of  contract  used  in  Massilon,  Ohio. 
Since  there  is  no  immediate  danger  of  gas  companies 
furnishing  free  mantles,  plus  the  cost  of  the  mantles, 
plus  the  damage  that  gas  does  to  t^e  air,  wall  cover¬ 
ing,  curtains  and  the  house  in  general,  when  compared  with  the 
cost  of  electricity  with  free  lamp  renewals,  this  is  an  argument 
in  favor  of  the  latter  from  which  the  closest  calculator  cannot 
possibly  escape.  In  order  to  cope  with  natural  gas,  the  wiring 
of  .new  and  old  houses  should  be  done  at  a  minimum  rate.  Mr. 
Russell  also  called  attention  to  the  numerous  household  articles 
using  electricity  which  might  also  be  employed  as  a  wedge  for 
overcoming  gas  opposition. 

Arthur  Pomeroy’s  contribution  w'as  devoted  chiefly  to  the 
gas  engine.  He  showed  that  in  endeavoring  to  substitute  an 
electric  motor  for  a  gas  engine  it  was  often  advisable  for  the 
central-station  manager  to  confine  himself  at  first  to  questions 
which  would  enable  him  to  determine  whether  the  prospective 
customer  is  fully  acquainted  with  all  the  expenses  of  gas- 
engine  operation.  After  making  sure  that  such  is  the  case,  an 
excellent  opportunity  is  afforded  for  bringing  up  convincing 
facts  that  an  electric  motor  supplied  with  energy  from  a  central 
station  is  ultimately  the  most  economical  and  advantageous 
prime  mover  to  be  obtained.  The  perfect  cleanliness  of  elec¬ 
tricity,  and  the  small  amount  of  attention  required  by  electric 
motors,  together  with  the  comparative  noiseless  operation  of  the 
motor,  should  be  sufficient  to  recommend  this  form  of  prime 
mover  to  many  manufacturers. 

W.  C.  Anderson  related  his  experience  with  natural  gas  com¬ 
petition  in  Canton  and  showed  that  notwithstanding  that  near¬ 
ly  every  building  is  equipped  with  natural  gas,  electricity  has 
shown  a  considerable  increase  each  succeeding  year.  He  en¬ 
tertained  great  hopes  in  entering  the  natural  gas  field  with  the 
new  high-efficient  incandescent  lamps.  He  gives  the  following 
as  a  few  of  the  best  ways  to  meet  natural  gas  competition : 
1.  Make  rates  giving  the  long-hour  burner  rates  in  proportion 
to  the  cost  of  the  long-hour  service.  2.  Develop  decorative 
lighting  to  the  fullest  possible  extent  to  which  this  can  be  de¬ 
veloped.  3.  Give  the  customer  the  greatest  possible  amount  of 
useful  light  with  the  smallest  possible  cost  for  energy  and 
maintenance.  4.  Go  after  business  like  the  sewing  machine 
agent  goes  after  business.  There  is  no  reason  why  the  electric 
companies  should  take  a  back  seat  for  any  one  in  commercial 
enterprise.  Our  profits  depend  greatly  on  the  quantity  sold 
and  we  can  afford  to  spend  four  times  the  money  in  getting 
the  second  $3  per  capita  business  than  we  can  afford  to  spend 
in  getting  the  first  $3. 

Mr.  E.  T.  Selig  stated  that  his  company  had  competition  witli 
natural  gas  in  Mt.  Vernon  at  rates  varying  from  27  cents  per 
1000  cu.  ft.  down  to  free  gas  for  illuminating  purposes.  In 
fact,  during  a  period  of  nearly  one  year,  while  two  gas  com¬ 
panies  were  at  war,  it  was  only  necessary  to  contract  for  a 
•gas  stove  at  a  flat  rate  of  50  cents  a  month  to  secure  all  the 
gas  lighting  desired,  free  of  charge.  In  order  to  meet  the 
competition  his  company  overhauled  its  entire  system,  elimi¬ 
nating  antiquated  machinery  and  making  each  department  re¬ 
liable  and  efficient.  After  obtaining  satisfactory  service  con¬ 
ditions  his  company  adopted  the  following  scale  of  rates :  For 
the  first  kw-hour  consumed  each  month  for  each  lamp  or 
equivalent  of  maximum  demand,  15  cents  per  kw-hour;  for 
the  second  kw'-hour,  10  cents  per  kw-hour;  for  all  over  two 
kw-hours  per  lamp,  6  cents  per  kw-hour ;  a  minimum  bill  equal 
to  15  cents  for  each  lamp  of  maximum  demand,  but  in  no  case 
less  than  $1.1 1  was  charged;  a  discount  of  10  per  cent  was  al¬ 


lowed  on  all  bills  at  the  above  rates,  if  paid  by  the  tenth  of  the 
month. 

His  company  used  the  usual  arguments  for  electricity  and 
proceeding  along  the  lines  outlined  was  not  only  able  to  hold 
its  own  during  the  free  gas  siege,  but  increased  its  load  at 
the  same  time,  changing  from  a  flat  rate  system  to  a  metered 
.system.  With  gas  at  13I/2  cents  per  1000  cu.  ft.  his  company  several 
months  ago  reached  the  capacity  of  its  electric  power  plant, 
twice  during  the  past  five  years  additional  machinery  having 
been  added.  He  stated  that  many  people  attracted  at  first  by 
cheap  gas  soon  became  dissatisfied  with  it  and  turned  to  elec¬ 
tricity.  His  company  used  gas  under  the  boilers  and  by  this 
means  cut  down  its  fuel  cost  about  one-half,  so  that  in  this 
respect  it  regarded  natural  gas  as  an  advantage  rather  than  a 
detriment  to  its  business. 


Factory  Lighting. 


In  a  paper  with  the  above  title,  read  before  the  Ohio  Electric 
Light  Association,  at  Toledo,  Ohio,  Aug.  20,  21,  22,  1907,  Mr.  A. 
P.  Biggs  pointed  out  that  from  the  standpoint  of  illumination, 
the  lighting  of  factories  may  be  divided  into  space  and  applied 
lighting.  For  general  space  and  floor  lighting  there  must  be 
some  large  source  of  artificial  light,  and  the  sources  now  avail¬ 
able  are  the  electric  and  gas  arcs,  the  Cooper-Hewitt  and  the 
Xernst  lamps.  The  incandescent  lamp  in  large  sizes  is  still 
inefficient  as  compared  with  these  others,  and  in  ordinary  sizes 
does  not  give  the  necessary  illumination. 

An  arc  requires  minimum  cost  for  installation,  has  the  great¬ 
est  efficiency  per  watt  expenditure  and  lowest  maintenance  cost. 
The  unsteadiness  of  an  arc  is  not  serious  in  space  lighting,  and 
while  the  shadows  from  a  single  arc  are  apt  to  be  annoying, 
the  arc  on  the  whole  is  the  best  unit  for  such  work  as  above 
noted. 

The  .\ernst  lamp  is  desirable  in  small  space  lighting,  in  low- 
ceiling  machine  shops,  and  in  foundries.  In  one  instance  where 
the  Nernst  lamp  is  giving  e.xcellent  results,  the  lamps  are  spaced 
from  8  ft.  to  10  ft.  apart  at  a  standard  height  of  9  ft.  The 
light  is  soft  and  pleasant,  and  energy  consumption  low. 

For  particular  application  of  artificial  light,  single  incandes¬ 
cent  lamps  are  the  sources  used,  .\lthough  the  installation  of 
a  lamp  at  each  machine  in  every  kind  of  business  is  not  sanc¬ 
tioned  by  all  illuminating  engineers,  it  has  the  sanction  of  cus¬ 
tom,  the  recommendation  of  the  wiring  contractor,  and  enjoys 
the  hearty  endorsement  of  those  responsible  fox  getting  the 
same  amount  of  work  out  of  the  machine  by  artificial  light  as 
is  expected  by  daylight. 

In  a  shop  having  low  ceilings  and  much  window  surface, 
illumination  may  be  good  from  natural  sources  for  the  first  six 
months  or  so,  but  after  that,  by  continuous  process,  the  win 
dows,  ceilings,  walls,  posts  and  everything  blacken  and  cease 
to  let  in  or  to  reflect  any  light.  The  lighting  installation  fares 
the  same  way,  and  the  workman  shades  his  eyes  by  covering 
the  lamps  with  anything  available,  until  there  is  almost  no  light 
available. 

An  example  of  shop  practice  with  individual  lamps — uncom¬ 
mon  because  definite  data  accompany  it — was  presented  by 
Mr.  K.  C.  Keech,  before  the  Chicago  Section  of  Illuminating 
Engineering  Society  in  May  last.  bare  lamp,  13  ins.  above 
the  face-plate  of  a  drill  press,  and  7  ins.  from  the  center,  gave 
3.7  ft. -candles  at  the  center  of  the  face-plate.  The  dirtiest  lamp 
in  the  shop  when  substituted,  gave  1.55  ft. -candles,  while  a  new 
clean  lamp  in  the  socket  gave  5.7  candles. 

When  the  customer  gives  us  the  opportunity  of  making 
recommendations  upon  his  equipment,  we  generally  advise  him 
to  place  at  every  machine  a  drop  or  bracket  lamp  with  reflector, 
and  that  he  use  8-cp  lamps  wherever  possible.  Often,  to  satisfy 
the  customer  that  the  economies  pointed  out  are  worth  secur¬ 
ing,  we  loan  him  a  half  dozen  styles  of  shades  and  reflectors, 
and  he  purchases  when  he  has  determined  the  kind  most  suit¬ 
able.  Further — and  here  the  policy  of  the  company  may  seem 
heretical— space  lighting  is  often  disposed  of  by  advising  and 
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urging  the  use  of  gas  arcs.  All  possible  short-hour  burning  is 
turned  over  to  the  gas  company,  and  the  electric  light  company 
is  relieved  from'  the  “lighting  bill”  complaint  which  formerly 
afflicted  us  for  several  months  each  winter.  As  this  policy  re¬ 
sults  from  our  differential  rates,  its  presentation  may  be  com¬ 
forting  only  to  those  who  mjike  high  prices  per  kw-hour  for 
lamps  burned  but  few  hours  per  year;  unless  the  “Flat  Rate” 
man  wishes  to  mend  his  way. 

The  usual  factory  lighting  can  be  considered  by  central-sta¬ 
tion  men  as  none  other  than  unprofitable  business,  which  is  to 
an  extent  a  necessary  evil.  By  reason  of  its  character,  it  re¬ 
quires  all  of  the  attention  and  all  of  the  equipment  which  more 
respectable  branches  of  the  industry  necessitate,  but  refuses  to 
make  adequate  return  on  the  investment  and  work  to  supply 
its  need. 

The  assumption  is  not  to  be  made  that  the  Detroit  Company 
is  securing  proper  and  adequate  return  for  its  service  in  this 
branch  of  lighting.  The  company  has  certain  rates  and  is,  as  a 
public  service  corporation,  required  to  furnish  and  does  furnish 
service  for  all  customers.  Further,  it  is  needful  that  this  un¬ 
profitable  business  have  a  fairly  low  rate  in  order  that  we  get 
the  profitable  business  that  goes  with  it. 

The  rates  at  which  this  class  of  lighting  is  sold  in  Detroit 
are  as  follows : 

First — Open  Order — Sixty  hours’  use  per  month  of  the  de¬ 
mand  at  i6  cents  per  unit,  balance  at  4  cents  per  unit.  This 
agreement  is  rlbt  a  contract,  having  no  definite  term. 

Second — Demand  Contract — Thirty  hours’  use  per  month  at 
16  cents  per  unit,  balance  at  4  cents  per  unit;  minimum  bill  30 
hours’  use  per  month  of  maximum  demand  at  16  cents;  term, 
one  year. 

The  following  discounts  for  prompt  payment  are  allowed  on 
both  agreements:  On  bills  less  than  $50,  10  per  cent;  on  bills 
of  $50  and  less  than  $100,  15  per  cent;  on  bills  of  $100  or  more, 
20  per  cent. 

Under  “open  order”  we  furnish  standard  incandescent  lamps 
and  renewals — and  trim  and  care  for  arc  lamps  and  Nernsts 
owned  by  the  customers.  Under  “demand”  we  furnish  all 
incandescents,  arcs,  Nernsts,  renewals  and  maintenance. 

The  “open  order”  is  the  most  common  prescription  for  fac¬ 
tory  lighting.  It  cares  for  that  class  of  customers  whom  we 
term  “short  hour,”  who  use  our  service  as  auxiliary  to  sunlight 
and  daylight ;  who  have  a  few  places  which,  due  to  poor  con¬ 
struction  of  building,  blackened  windows,  or  later  construc¬ 
tion  by  their  neighbors,  need  light  occasionally  during  the  day, 
but  whose  principal  service  is  from  dusk  to  5 :30  p.  m.,  and 
who  either  cannot  or  will  not  make  nor  pay  us  for  making 
the  investment  necessary  for  good  lighting. 

The  “demand  contract”  is  suited  to  the  lighting  conditions 
of  but  a  small  portion  of  factories,  inasmuch  as  it  is  designed 
for  the  satisfaction  of  long-hour  burners.  The  factory  whose 
conditions  are  met  by  it  is  probably  one  in  which  there  is  a 
requirement  for  a  large  number  of  individual  lamps,  and  for 
small  lamps  in  isolated  parts  of  the  factory,  for  which  there 
is  necessity  for  service  all  through  the  day. 

To  illustrate  that  under  our  rates,  factory  lighting  is  un¬ 
profitable  to  us,  the  following  cases  have  been  figured  to  show 
cost  to  consumer  under  “open  order”  and  under  “demand  con¬ 
tract,”  and  the  amount  the  business  should  have  brought  in  in 
order  that  it  might  just  begin  to  be  profitable,  the  later  amount 
being  arrived  at  as  fixed  charge  per  kw-year  plus  operating 
costs  per  kw-hour : 


Earnings 

Income 

per  Year 

Kwh. 

Connected 

Demand 

Open  Order 

Demand 

Minimum 

Kw. 

Kw. 

Contact 

.Mlowable 

1 .  . . 

. .  •  43.30 

2Q.0 

12.0 

S552.00 

$632.00 

$780.00 

2  .  .  . 

...  8163 

36.6 

13  s 

916.00 

815.65 

973-8) 

3  -  •  • 

. . .  1800 

5.6 

2.2 

220.00 

157-00 

172-30 

4.  •  • 

. . .  6850 

30.6 

22.2 

884.00 

1061.70 

1410.80 

5.  •  • 

...  10410 

26.3 

17.6 

1 168.70 

875.80 

1262.80 

6... 

. ..  3052 

16.6 

9. 16 

416.70 

492.93 

500.40 

/•  •  • 

. ..  1644 

5-t 

2.81 

226.72 

170.25 

201.10 

Nos.  I,  2.  3.  4,  5 — On  Open  Order,  60  hours’  use  of  the  demand. 

No.  6 — On  Demand  Contract. 

No.  7 — On  Open  Order,  60  hours’  use  of  connected  load. 

The  first  three  calculations  are  for  a  carriage  manufacturer, 
in  successive  stages  of  his  business.  For  two  years  he  did  all 


his  lighting  by  clusters;  at  the  end  of  that  time,  by  reconstruc¬ 
tion  of  building,  the  electric  lighting  was  reduced  from  13  kilo¬ 
watts  demand  to  2  kilowatts,  and  all  general  floor  lighting  was 
done  by  gas  arcs.  Only  on  this  third  year,  after  the  changes 
had  been  made  which  took  from  us  the  pleasure  of  serving  650 
lamps,  did  we  make  any  profit  on  the  business. 

The  fourth  and  fifth  calculations  are  successive  years  in  a 
cigar  factory — a  six-story  building  lighted  throughout  by  in¬ 
candescent  lamps.  At  the  end  of  the  first  year  given,  the  cus¬ 
tomer  was  persuaded  to  change  300  individual  lamps  from  16 
candle-power  bare  to  8  candle-power  lamps  with  reflectors.  De¬ 
mand  was  reset  and  he  was  billed  upon  60  hours’  use  by  its  read¬ 
ings — as  he  was  an  open-order  customer.  He  saved  consider¬ 
able  and  we  only  lost  10  per  cent  on  the  lighting  business, 
against  60  per  cent  the  year  before.  His  motor  business  in  the 
last  year  amounted  to  30,800  kw-hours,  with  a  demand  of  11.6 
kilowatts. 

The  sixth  is  a  manufacturer  of  shirt  waists,  skirts,  etc. ;  has 
all  electric  equipment,  using  electric  arcs  for  general  floor 
lighting.  His  lighting  business,  which  was  on  demand  contract, 
lost  us  but  $8.  During  this  year  we  had  the  profit  from  the  sale 
of  20,000  kw-hours  for  motors  with  demand  of  8.5  kilowatts. 

The  seventh,  which  is  a  bathtub  factory,  has  wood-working, 
sheet  metal  and  brass  foundry  departments.  For  space  light¬ 
ing  gas  arcs  are  used,  and  the  business  gave  us  some  respectable 
return. 

As  a  public  service  corporation  having  established  rates  we 
must  sell  at  these  rates  whether  the  customer  causes  us  to  lose 
on  service  or  brings  us  revenue  from  it.  We  tell  customers 
that  by  our  experience  his  lighting  will  be  cheapest  for  him, 
say,  on  demand,  but  inform  him  that  there  are  so  many  condi¬ 
tions  of  surroundings,  location  of  lamps,  faults  of  building  de¬ 
sign,  amount  of  natural  lighting,  etc.,  that  he  must  fix  his  con¬ 
ditions  and  try  it  out  for  himself.  Usually  we  install  such 
service  on  open  order — if  we  find  later  that  demand  contract 
rate  will  be  to  the  customer’s  advantage,  we  offer  it  to  him. 

Our  rates  are  based  on  customer’s  demand  even  when  the 
open  order  is  taken.  If  demand  is  same  as  connected  load, 
and  the  customer  signs  the  open  order,  we  will  bill  him  at  60 
hours’  use  of  the  connected  load  at  16  cents.  If  his  installa 
tion  is  greater  than  his  demand,  we  install  demand  indicators 
and  bill  on  showing  of  indicators.  If  he  has  many  empty  sock¬ 
ets  in  his  installation,  we  install  demand  indicators,  and  prob¬ 
ably  bill  on  connected  load  until  demand  shows  that  customer 
has  fitted  empty  sockets  with  foreign  lamps  and  would  have  us 
continue  to  bill  him  without  increasing  his  rate. 

By  the  same  method  of  figuring  as  used  above,  a  business 
begins  to  be  profitable  to  us  when  the  customer  has  paid  for 
480  hours’  use  of  demand  per  year  at  16  cents,  say,  40  hours 
per  month.  As  an  approximation — to  get  at  classification  of 
business  as  profitable  or  unprofitable — the  consumption  of  energy 
per  year  of  factories  as  found  in  several  customers’  ledger  ac¬ 
counts,  has  been  divided  by  12  times  demand,  giving  hours’ 
use  of  demand  per  month.  All  of  these  factories  are  operat¬ 
ing  on  a  regular  lo-hour  day. 


Numb«r  of  Casts. 

5  Bakeries,  Wholesale 

8  Brass  Works  . 

2  Breweries  . 

2  Brush  . 

4  Candy  . 

3  Chemical  . 

7  Cigar  . 

9  Clothing  . 

3  Engravers  . 

3  Harness  . 

1  Knitting  . 

14  Machine  Shops  .... 

3  Paper  Box  . 

4  Printing  . 

8  Sheet  and  Metal . . . 

3  Sheets  . 

2  Toys  . 

I  Upholstering  . 

1  Wire  Works  . 

6  Woodworking  . 


.^verage  Hours’  Use  of  Demand  per  month. 

. 107 

.  57 


8S 

12 
SI 
10 
29 
37 
70 
35 

9 

31 

13 


18 

33 

3« 

4 

12 

24 


(S  cases  average  11.9) 
(2  cases  average  1 1.9) 
(7  cases  average  13.4) 
20 

(2  cases  average  13.7) 
(4  cases  average  1 1 . 1  o> 


From  their  nature,  several  kinds  of  business  are  invariably 
profitable.  The  wholesale  bakers  use  some  lighting  for  24 
hours  per  day.  Breweries  have  many  small  motors  about  their 
establishments  which  are  shut  down  about  4  p.  m.,  and  the 


September  7,  1907. 


475 


lighting  load  up  to  that  time  continues  quite  uniform  through¬ 
out,  making  the  lighting  demand  negligible. 

Machine  shops  and  brass  works  need  electric  lamps  for  indi¬ 
vidual  machines  only,  and  give  a  good  lighting  load  summer 
and  winter.  The  clothing  manufacturer,  whose  record  makes 
the  best  showing  of  his  class — to  our  way  of  thinking — in  the 
above  list,  has  on  each  machine  a  movable  arm  carrying  a  lamp 
of  low  candle-power  with  parabolic  reflector,  permitting  opera¬ 
tor  to  bring  source  of  light  close  to  work  without  unpleasant 
effect  on  eyes;  all  his  space  lighting  is  by  gas  arcs. 

VVe  persuaded  one  customer  operating  a  brass  foundry  to 
put  in  gas  arcs  for  all  lighting,  and  further  satisfied  him  that, 
with  little  hardship,  his  air  compressor  could  be  shut  down  in 
the  afternoon  at  such  times  as  would  prevent  any  increase  of 
total  load  due  to  shop  lighting.  As  a  matter  of  general  policy, 
in  addition  to  giving  other  advice,  we  recommend  to  the  manu¬ 
facturer  that  a  fraction  of  the  amount  spent  this  last  year  for 
lighting  be  turned  over  to  a  window  cleaner  and  a  man  with  a 
hand-pump  and  a  tank  of  whitewash,  expecting  that  both  of 
us  will  then  be  better  satisfied  with  his  factory  lighting. 

Our  conclusions  are:  That  an  electric  light  company  cannot 
afford  to  take  on  all  factory  lighting  offered  to  it;  that  it  is 
obliged  to  take  a  certain  amount  which  is  inherently  unprofit¬ 
able;  that  it  should  minimize  this  amount  (first)  by  advising 
the  customer  how  to  reduce  his  demand  by  utilizing  light  to 
best  advantage;  that  is  to  say,  by  good  illuminating  engineer¬ 
ing;  (second)  advocating  the  transfer  to  daylight  hours  of  any 
motor  load  that  can  be  dispensed  with  during  the  evening  hours, 
and  (third)  by  passing  over  to  the  gas  company  such  factory 
space  lighting  as  can  be  profitably  furnished  by  gas  arcs,  re¬ 
taining  for  electricity  the  long-hour  localized  lighting. 

It  is  worth  while  to  note  that  the  new  metal  filament  incan- 
descents  may  modify  these  conclusions.  They  will  not  change 
the  rates  of  demand  to  sales,  but  they  may  make  gas  so  com¬ 
paratively  expensive  as  to  put  it  out  of  competition  either 
partially  or  altogether. 

In  a  paper  with  a  similar  title,  J.  T.  Kermode  stated  that 
many  manufacturing  concerns  are  vacating  their  old  premises 
to  enter  buildings  of  more  modern  construction,  with  saw¬ 
tooth  roofs  and  windows  on  practically  four  sides,  which  is 
evidence  that  better  lighted  workrooms  are  essential  and  that 
the  demand  for  a  higher  standard  of  artificial  illumination  is 
rapidly  increasing. 

The  short-hour  use  and  usually  heavy  demand  on  the  station 
peak  has  brought  about  a  condition  where  there  is  some  ques¬ 
tion  as  to  the  advisability  of  factory  lighting  from  a  supply 
company’s  standpoint ;  it  is,  however,  very  important  when  com¬ 
bined  with  the  supply  of  electricity  for  motors.  In  conjunc¬ 
tion  with  this  latter  business  considerable  work  has  been  done 
in  Cleveland,  where  it  has  been  the  policy  to  make  surveys, 
plans,  specifications  and  to  obtain  bids  for  this  class  of  wiring 
with  special  reference  to  the  best  and  most  economical  method 
of  illumination  for  the  various  kinds  of  work  in  different  pro¬ 
cesses  of  manufacture. 

The  average  factory  requires  artificial  light  during  10  to  20 
per  cent  of  the  working  hours,  not  including  overtime  or  night 
shifts;  therefore,  the  illumination  should  be  sufficient  and  the 
lamps  so  arranged  that  the  quality  and  quantity  of  work  ac¬ 
complished  during  these  hours  can  be  as  well  and  economically 
done  as  that  which  is  performed  by  daylight. 

The  amount  of  light  required  varies,  first,  with  the  size  of 
room,  relative  position  of  machines  and  the  general  shop  con¬ 
ditions,  and,  second,  with  the  character  of  work  to  be  done. 
The  arrangement  that  will  effectively  light  a  clothing  factory 
cannot  be  efficiently  applied  to  industrial  plants,  where  the 
atmosphere  is  filled  with  smoke  and  dust. 

Experience  has  taught  that  no  general  rule  can  be  laid  down 
to  govern  the  many  different  situations  that  present  themselves, 
but  each  factory  must  be  studied  separately  to  determine  the 
amount  of  light,  style  of  illuminant  and  the  method  of  its  in¬ 
stallation,  to  give  the  best  results. 

For  instance,  large  units  cannot  be  successfully  operated  in 
roundhouses  or  car  shops.  The  principal  parts  of  locomotives 


that  need  special  attention  are  so  located,  that,  to  be  of  value, 
the  source  of  light  must  be  reflected  from  each  side  of  the  en¬ 
gine.  Five  loo-watt  Gem  Tamps,  spaced  15  ft.  apart,  at  an  ele¬ 
vation  of  7  ft.,  will  light  in  a  very  satisfactory  manner  one  side 
of  two  engines.  Oil  torches  so  commonly  used  in  cabs,  boiler 
and  floor  pits,  can  be  conveniently  done  away  with  by  the  use 
of  portable  incandescent  lamps. 

In  foundries,  forges,  steel  mills,  structural  iron  works  and 
boiler  shops,  where  the  walls  are  dark  and  the  work  does  not 
require  concentrated  light,  a  lamp  is  needed  that  will  give  good 
general  illumination.  Enclosed  arc  lamps,  giving  a  white  light, 
combined  with  shadows,  are  undesirable  for  this  class  of  work, 
as  the  dark  walls  and  dense  atmosphere  absorb  a  large  percent¬ 
age  of  their  penetrating  powers. 

The  color  and  brilliancy  of  light  produced  by  the  flaming 
arc  has  attracted  the  attention  of  many  manufacturing  concerns, 
and,  notwithstanding  the  cost  of  lamps  and  carbons,  they  are 
being  extensively  used  to  light  large  areas. 

In  a  large  mill  operating  steel  presses,  16  enclosed  arcs  were 
installed.  On  account  of  the  dense  atmosphere  these  lamps 
were  hung  below  the  tops  of  the  presses,  resulting  in  heavy 
shadows  being  cast  around  each  machine.  The  16  enclosed  arcs 
were  recently  substituted  by  six  flaming  arcs.  With  slight 
changes  in  the  wiring  these  arcs  were  placed  22  ft.  from  the 
floor,  resulting  in  the  entire  shop  being  flooded  with  a  warm, 
bright  light. 

The  use  of  flaming  arcs  reduced  the  connected  load,  and 
averaging  two  hours  use  a  day,  these  lamps  would  save  234 
kw-hours  per  month,  which  at  the  usual  prevailing  rate  for 
energy  would  more  than  compensate  for  the  cost  of  carbons, 
without  considering  the  increased  amount  of  illumination. 

It  is  generally  conceded  that  the  best  uniform  illumination 
can  be  obtained  by  distributing  small  units  over  the  space  to  be 
lighted,  but  this  is  not  always  practical,  for  one  must  consider 
the  building  construction,  and  purpose  for  which  the  space  is  to 
be  used. 

The  use  of  higher  candle-power  arc  lamps  for  factory  light¬ 
ing  is  rapidly  increasing  and  the  advantage  that  can  be  obtained 
by  their  use  and  efficiency  must  be  recognized.  The  efficiency 
with  which  the  light  is  produced  and  utilized,  are  two  important 
factors,  with  which  a  supply  company  is  intimately  concerned. 

In  machine  shops  it  is  common  practice,  together  with  large 
units  for  general  illumination,  to  furnish  each  workman  with  a 
single  incandescent  lamp,  which  when  new,  and  at  average 
height  from  his  work,  usually  gives  a  fair  amount  of  light. 
Oil  and  dust  soon  reduces  the  illumination  one-half. 

But  it  is  not  expected  that  the  amount  of  work  should  re¬ 
duce  in  the  same  proportion.  Some  reasons  why  this  practice 
has  become  so  popular  are : 

First.  That  up  to  a  few  years  ago  the  majority  of  industrial 
shops  were  equipped  with  generating  apparatus,  but  the  cost  of 
electric  lighting  was  charged  against  the  operation  of  the  shop, 
and  not  against  the  cost  of  electricity,  as  it  should  have  been. 

Invariably,  I  have  found,  that  where  light  is  obtained  in 
this  manner,  the  generators,  feeders  and  branch  circuits  are 
heavily  loaded  with  inefficient  apparatus  and  there  is  no  incen¬ 
tive  to  economize. 

Second.  Wherever  a  large  installation  is  necessary,  the 
manufacturer  usually  employs  a  man  to  look  after  the  opera¬ 
tion,  repairs  and  additions  to  the  electrical  equipment. 

These  men,  as  a  rule,  are  not  familiar  with  the  improvements 
that  are  continually  being  made  on  the  various  devices  that  go 
to  make  up  a  modern  electric  installation.  Consequently,  inef¬ 
ficient  light  facilities  are  unintelligently  installed. 

Third.  Employees  have  been  educated  to  believe  their  work 
cannot  be  successfully  performed  unless  each  individual  is 
furnished  with  an  incandescent  lamp,  and  realizing  the  flexi¬ 
bility  of  electricity,  it  seems  comparatively  easy  for  one  to  con¬ 
vince  the  foreman  that  an  additional  lamp  should  be  added  here 
or  there,  resulting  in  an  overlamped  room  for  the  number  of 
machines  operated  and  also  in  a  poorly  lighted  room  at  an  ex¬ 
cessive  cost. 

In  machine  shops  where  lathes,  drill  presses,  planing  ma- 
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chines,  milling  machines,  screw  machines,  punches,  etc.,  are  used 
good  general  illumination  of  uniform  intensity  is  required. 
Nernst  or  Gem"  lamps  are  well  adapted  for  this  class  of  light¬ 
ing. 

The  size  and  number  of  lamps  to  be  used  depends  upon  the 
size  of  the  room,  height  of  ceiling,  color  of  walls,  location  of 
machines,  belts  and  shafting.  In  estimating  the  size  and  num¬ 
ber  of  units  it  might  be  of  service  to  consider  50  watts  per 
operator,  or  machine,  as  an  average  amount  for  all  ordinary 
machine  work  and  general  illumination.  For  special  machines 
or  work  needing  bright  light,  individual  incandescent  lamps 
with  reHectors  should  be  used.  Machines  that  are  automatic  in 
their  operation  are  many  times  provided  with  unnecessary  in¬ 
dividual  lamps.  Appreciating  that  these  machines  do  need 
good  light  for  changing  their  adjustment,  the  use  of  portable 
lamps  that  can  be  connected  to  receptacles  near  each  machine 
will,  if  intelligently  used,  save  energy. 

The  general  evenness  of  illumination  with  the  absence  of 
glare,  together  with  the  easy  shadows  and  searching  quality  of 
the  light  produced  by  mercury-vapor  lamps  makes  them  espe¬ 
cially  adaptable  for  factory  lighting  by  direct  current.  Un¬ 
fortunately  the  alternating-current  lamp  up  to  the  present  time 
has  not  been  successful,  due  to  its  inability  to  readily  start. 

Manufacturers  of  clothing  require  an  even,  shadowless,  well 
diffused  light  of  considerable  brilliancy.  Nernst  lamps  with 
prismatic  reflectors  can  be  utilized  for  this  purpose  with  a  com¬ 
paratively  low  consumption  per  operator. 

The  difficulties  that  exist  in  factory  lighting  are  familiar  to 
all  men  engaged  in  the  sale  of  electricity  and  it  should  be  the 
duty  of  each  central  station  to  educate  its  men  to  successfully 
overcome  these  conditions  by  encouraging  the  use  of  lamps, 
shades  and  reflectors  that  have  been  produced  for  scientifically 
converting  wasted  energy  into  useful  light.  Recent  discoveries 
in  the  production  of  electric  lighting  are  of  revolutionary 
nature,  the  same  principles  which  have  been  utilized  in  the 
cheapening  of  gas  light,  that  is,  the  use  of  the  peculiar  prop¬ 
erties  of  rare  earths  and  metals,  have  been  appropriated  by  the 
electrical  interest  and  the  recent  developments  indicate  the  effi¬ 
ciency  of  electric  lamps  will  be  doubled  in  the  near  future. 

Recently  I  have  read  an  article  in  which  a  supply  company 
recommends  the  use  of  gas  for  factory  lighting  that  they  might 
be  successful  in  retaining  power  business. 

Is  there  a  more  exaggerated  case  of  false  economy  than 
that  of  requiring  people  to  work  by  poor  illumination?  In 
comparison  with  the  cost  of  labor,  the  cost  of  lighting  is 
trifling.  Take,  as  an  illustration,  the  case  of  a  skilled  workman 
receiving  $3  or  $4  a  day  (say,  an  average  of  .10  cents  an  hour 
or  |/i  cent  a  minute),  figure  the  cost  of  a  16-cp  lamp  burning  to 
hours,  and  see  how  many  minutes  of  the  man's  time  it  requires 
to  pay  for  the  light.  Yet  there  are  thousands  of  skilled  me¬ 
chanics  handicapped  with  insufficient  and  ill-directed  light. 

In  presenting  this  paper  my  idea  has  been  to  bring  out  the 
fact  that  industrial  plants  can  be  lighted  by  electricity  in  a 
satisfactory  manner  and  at  an  expen.se  that  would  compare 
favorably  with  any  other  form  of  illumination  provided  the 
equipment  consists  of  the  highest  efficient  units,  installed  ac¬ 
cording  to  modern  practices.  Electricity  supply  companies 
should  devote  more  time  to  practically  demonstrating  to  manu¬ 
facturers  the  benefits  to  be  derived  from  the  use  of  higher  effi¬ 
cient  units,  with  the  idea  of  introducing  a  more  intelligent 
mode  of  factory  lighting  as  a  valuable  factor  in  assisting  to 
'secure  and  retain  motor  business. 

In  the  discussion  following  the  reading  of  the  above  papers, 
Mr.  J.  R.  Foote,  of  Jackson,  said  that  he  was  enough  of  an 
electrical  man  not  to  like  to  see  “gas  arcs”  in  a  factory  where 
ho  was  furnishing  electric  light  and  power.  Mr.  George  D. 
Wostover,  of  Cadillac,  thought  that  the  tendency  in  some  small 
towns  was  away  from  discounts  based  on  a  maximum-demand 
system.  President  Chandler,  of  Sault  Ste.  Marie,  said  that  his 
company  used  the  maximum-demaml  system,  but  that  it  took 
much  of  the  time  of  one  fairly  high-priced  man  to  explain  it  to 
customers.  Cine  customer  he  knew  of  took  a  straight  8-cent 
per  kw-hour  rate  rather  than  the  maximum-demand  system 


which  would  have  given  him  a  better  net  rate.  This  customer 
was  one  of  the  kind  who  liked  to  be  able  to  read  his  meters 
and  tell  from  day  to  day  just  how  much  his  current  was 
costing,  and  he  was  willing  to  pay  for  that  privilege.  President 
Chandler’s  opinion  on  the  proposition  of  using  “gas  arc”  lamps 
for  general  lighting  in  factories  was  that  if  he  had  a  solicitor 
who  was  not  able  to  persuade  a  customer  that  he  ought  to  have 
electric  lighting  throughout,  even  though  it  cost  him  more 
than  general  lighting  by  “gas  arcs,”  he  would  at  once  seek  a 
new  solicitor.  This  sentiment  appeared  to  meet  with  the  ap¬ 
proval  of  the  audience. 

Mr.  E.  F.  Phillips,  of  Detroit,  explained  more  fully  the 
reason  for  advocating  the  use  of  “gas  arcs”  for  general  lighting 
in  factories.  For  the  lighting  of  a  factory  the  company  was 
obliged  to  invest  in  apparatus,  power  stations,  lines  and  trans¬ 
formers  which  were  used  in  factory  lighting  a  total  time  of  not 
to  exceed  150  hours  per  year.  This  means  that  even  if  the 
factory  is  charged  the  highest  rate  made  for  any  class  of  light¬ 
ing  business  in  a  community,  the  company  would  still  lose 
money  on  such  business  on  account  of  the  high  investment 
charges. 

Mr.  Biggs  said  that  the  electric  light  company  could  keep  this 
business  if  customers  were  sufficiently  urged,  but  that  it  did 
not  want  to  keep  business  at  a  loss  or  have  dissatisfied  cus¬ 
tomers.  Mr.  A.  C.  Marshall  thought  that  in  small  towns  where 
a  company  had  more  capacity  than  it  needed,  the  question  of 
investment  charges  against  factory  lighting  could  be  left  out 
of  account.  The  principal  thing  he  objected  to  in  factory  light¬ 
ing  was  the  investment  the  company  had  to  make  in  arc  lamps 
in  a  factory  in  order  to  get  a  small  number  of  hours’  use 
per  year.  Mr.  Phillips  replied  that  a  central-station  company 
did  not  want  unprofitable  business  whether  it  was  in  a  large 
or  a  small  town.  The  facts  were  the  same  everywhere.  The 
company’s  generating  capacity  should  be  utilized  on  profitable 
and  not  unprofitable  business,  and  in  many  instances  the  latter 
may  be  changed  over  to  gas. 

Mr.  John  Cavanaugh,  of  Benton  Harbor,  asked  what 
a  central-station  company  should  do  if  a  manufacturer  would 
reply,  if  asked  to  pay  for  lighting  at  high  rates,  that  he  would 
put  in  a  dynamo  of  his  own  and  run  it  from  the  motor.  For 
the  motor  he  was  purchasing  current  at  low  power  rates.  Mr.  B.  J. 
Denman  replied  that  with  a  maximum-demand  system  the  use 
of  the  dynamo  on  the  motor  would  increase  that  customer’s 
maximum  demand,  so  that  this  practice  would  prohibit  itself. 
If  there  w'as  a  straight  power  rate,  most  companies  had  a  rule 
against  doing  lighting  at  this  rate,  which  would  prohibit  use 
of  the  dynamo.  Mr.  J.  B.  Foote  said  that  his  company  supplied 
many  large  manufacturers,  and  if  the  user  was  large  enough, 
the  company  practically  had  to  supply  him  his  entire  demand 
at  the  wholesale  power  rate. 

Mr.  George  C.  Osborne  criticized  the  paper  for  omitting  any 
mention  of  the  Gem  incandescent  lamp  as  a  possible  efficient 
illuminant  in  the  general  lighting  of  a  factory.  He  quoted 
from  Cravath  &  Lansingh’s  “Practical  Illumination,”  to  the 
effect  that  the  mean  spherical  candle-power  per  watt  for  the 
Gem  lamp  is  higher  than  the  corresponding  figure  for  the 
three-glower  Nernst  lamp. 

Mr.  J.  R.  Cravath  explained  further  the  comparative  figures, 
quoted,  and  said  that  for  general  factory  lighting  the  light 
falling  below  70  deg.  from  the  vertical  was  that  which  should 
be  considered.  In  comparing  Nernst  and  Gem  lamps,  therefore, 
each  lamp  should  be  considered  after  being  equipped  with  the 
proper  reflectors  for  delivering  the  maximum  amount  of  light 
within  that  zone.  The  Nernst  lamp  naturally  delivered  much 
of  its  light  within  that  zone,  while  the  Gem  lamp  had  to  use 
the  reflector.  Taking  both  lamps,  equipped  with  glassware 
as  they  would  actually  be  used,  the  amount  of  light  delivered 
in  the  useful  zone  was  a  little  higher  per  watt  for  the  Nernst 
lamps  than  for  the  Gem. 

Mr.  A.  C.  Marshall  thought  that  the  presence  of  “gas  arc” 
lamps  in  a  factory  would  have  a  bad  influence  on  the  public 
by  advertising  the  use  of  gas.  the  very  thing  the  central-station 
company  is  trying  to  displace. 
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Two  papers  bearing  this  title  were  presented  at  the  Toledo 
meeting  of  the  Electric  Light  Association,  Aug.  20,  21  and  22, 
one  by  A.  S.  Miller  and  the  other  by  J.  D.  Kenyon.  Mr.  Miller 
drew  attention  to  the  fact  that  the  getting  of  new  business  is  of 
such  vital  importance  to  the  life  and  growth  of  a  central  sta¬ 
tion  that  every  town  which  could  support  a  lighting  plant  was 
also  big  enough  to  justify  the  central  station  in  maintaining  a 
new  business  department.  The  various  uses  to  which  electric¬ 
ity  readily  adapts  itself  were  pointed  out,  and  suggestions  made 
as  to  how  to  interest  various  individuals  in  electrical  devices 
appropriate  to  their  comfort,  or  in  the  case  of  manufacturers, 
to  the  better  conduct  of  their  business. 

Mr.  Kenyon  devoted  the  major  portion  of  his  paper  to  the 
science  underlying  salesmanship.  He  pointed  out  that  the  elec¬ 
trical  engineer  knows  all  about  the  different  parts  of  machinery 
that  are  used  in  connection  with  electricity,  knows  how  the 
machine  is  put  together,  how  it  operates,  how  to  connect  the 
wires,  how  to  switch  on  the  electricity  and  how  to  generate  it. 
In  like  manner,  the  salesman  must  be  familiar  with  all  the  ele¬ 
ments  entering  into  the  power  of  persuasion.  The  salesman 
should,  first  of  all,  know  himself,  know  what  his  powers  are, 
how  to  train  the  undeveloped  powers  and  how  to  apply  them. 
He  must  also  be  a  student  of  human  nature,  since  he  is  dealing 
particularly  with  human  minds,  and  since  his  mission  is  to 
convince  or  persuade  others  to  agree  with  him.  He  must  also 
have  a  knowledge  of  his  goods  and  the  ability  to  express  that 
knowledge  logically.  The  more  thorough  his  knowledge  and 
the  more  thorough  his  mastery  of  the  technical  details  of  the 
goods  he  is  handling,  the  better  salesman  he  will  make.  His 
ability  to  inspire  confidence  rests  primarily  on  his  personality, 
and  this,  in  turn,  is  the  result  of  the  visible  expression  of  char¬ 
acter  and  health.  The  scientific  salesman  must  not  trust  to 
natural  conditions  or  to  the  natural  development  which  will 
come  from  ordinary  contact  with  the  world,  but  must  train  his 
intellect  by  conscious  and  systematic  exercise  if  he  expects  to 
outdistance  his  competitors.  The  ability  to  read  his  fellow  men 
correctly  is  one  of  his  greatest  assets.  In  order  to  convey  a 
correct  impression  to  another  he  must  possess  a  good  knowl¬ 
edge  of  it  himself ;  since  it  is  manifestly  impossible  to  trans¬ 
mit  a  good  mental  picture  when  the  transmitter  himself  pos¬ 
sesses  a  poor  one.  A  man  with  a  poor  knowledge  of  the  sell¬ 
ing  points  of  any  proposition  cannot  fail  to  be  a  poor  business- 
getter  and  a  poor  business-builder.  A  salesman  must  be  able 
to  analyze  his  proposition  and  to  put  his  knowledge  into  sell¬ 
ing  points  that  will  prove  effective,  and  in  explaining  the  sell¬ 
ing  points  it  is  necessary  for  him  to  place  them  in  the  proper 
sequence  so  that  the  mind  of  the  prospective  customer  grasps 
the  point  and  is  able  to  follow  him  and  to  become  enthused 
by  the  natural  growth  or  development  of  the  points  brought  out. 
The  art  of  expression  should  also  be  cultivated  by  a  salesman. 
Some  salesmen  talk  so  fast  that  it  is  impossible  for  minds  that 
act  slowly  to  grasp  the  points,  while,  on  the  other  hand,  there 
are  salesmen  who  talk  so  slowly  to  people  whose  minds  act 
quickly  that  the  latter  lose  patience.  A  salesman  should  have 
his  points  so  marshaled  that  he  is  able  to  use  them  when  oc¬ 
casion  demands,  much  after  the  manner  as  a  general  marshals 
his  troops  to  strategic  points.  There  are  four  cardinal  points 
to  be  observed  in  persuading  a  customer  to  purchase  goods : 
The  first  is  attention,  .and  if  the  salesman  does  not  obtain  the 
attention  of  the  customer  he  is  losing  time.  The  next  is  inter¬ 
est,  and  a  customer  without  interest  will  neVer  become  a  buyer. 
The  third  is  desire ;  a  customer  must  be  made  to  want  the 
goods,  and  the  fourth  is  resolution  or  decision.  A  salesman 
who  is  not  able  to  detect  this  latter  point,  'which  is  the  so-called 
psychological  moment,  may  deliberately  talk  the*  customer  out 
of  a  sale.  Just  as  many  sales  are  lost  by  over-talking  as  by 
under-talking.  A  student  in  the  art  of  salesmanship  will  real¬ 
ize  that  the  law  of  non-resistance  is  of  vital  importance,  as 
are  also  the  law  of  confidence  and  the  law  of  mutual  benefit. 
There  are  few  men  who  will  undertake  a  work  of  this  kind  on 


their  own  initiative,  and  it  has  been  demonstrated  that  concerns 
which  realize  that  education  is  a  necessary  part  of  their  busi¬ 
ness  and  who  institute  a  method'  of  co-operation  with  their 
employees  have  made  it  pay  greater  than  any  other  expendi¬ 
ture  of  time  and  money  that  they  have  made.  The  management 
must  encourage  financially  and  morally  methods  of  study  along 
the  lines  which  not  only  are  of  benefit  to  the  sales  department, 
but  to  every  department.  Employers  must  be  willing  to  spend 
money  to  get  results,  and  since  they  have  spared  no  expense  in 
the  productive  end  of  their  business  to  perfect  it,  neither  should 
they  spare  expense  and  personal  co-operation  in  the  develop¬ 
ment  of  efficiency  in  salesmen,  and,  in  fact,  in  employees  in 
every  department.  They  should  be  willing  to  reward  pro¬ 
portionately  the  development  which  is  shown  on  the  part  of  the 
individual.  Therefore,  they  should  go  hand  in  hand  with  the 
employees  in  order  to  obtain  true  progress  based  upon  the  law 
of  mutual  benefit. 


Letters  to  the  Editors. 

Hopkinson  Method  of  Charging  for 
Electricity. 

To  the  Editors  of  Electrical  IV  or  Id: 

Sirs  : — Mr.  Henry  L.  Doherty’s  letter  in  reference  to  the 
Hopkinson  or  Manchester  method  of  charging  for  electricity, 
in  the  first  issue  of  August,  has  attracted  widespread  attention. 
For  printing  it,  and  .for  reprinting  that  portion  of  Dr.  Hop- 
kinson’s  presidential  address  of  1892  relating  specifically  to 
rates  you  place  many  of  your  readers  under  very  great 
obligation. 

It  would  not  be  entirely  correct  perhaps  to  assume  that  Dr. 
Hopkinson’s  method  of  charging  for  electricity  has  not  been 
well  understood  in  this  country.  Mr.  J.  W.  Lieb,  Jr.,  stated 
it  in  full  in  his  paper  on  “Methods  of  Charging  for  Current” 
presented  at  the  Edison  Convention  at  Niagara  Falls,  in  1897. 
His  statement  includes  the  following  reference  to  the  Doctor’s 
address ; 

“That  paper  should  be  the  station  manager’s  text  book  on 
this  subject,  as  it  contains  a  clear  statement  of  the  underlying 
principles  on  which  the  establishment  of  a  logical  system  of 
charging  for  electricity  -  supply  should  be  based.” 

Dr.  Hopkinson  presented  this  method  to  the  Manchester 
authorities  in  1883.  I  believe,  however,  it  was  not  used  in  that 
city  until  some  time  afterwards.  Mr.  Lieb  points  out  that,  at 
the  suggestion  of  Prof.  G.  Colombo,  the  method  was  used 
by  the  Italian  Edison  Company,  at  Milan,  in  1885.  The  basis 
was  a  fixed  charge  of  35  lire — $7.00 — annually  for  each  i6-cp 
lamp  connected,  and  an  additional  charge  of  .9  cent  per  i6-cp 
lamp-hour — approximately  60  watts — which  is  about  15  cents 
per  kw-hour. 

The  Hopkinson  or  any  similar  method  under  which  a  mini¬ 
mum  charge  is  placed  upon  the  installation,  as  Mr.  Lieb  sug¬ 
gests  in  his  Edison  paper,  places  a  premium  on  the  use  of  the 
service  in  other  than  the  most  necessary  manner — and  to  that 
extent  retards  the  development  of  the  industry.  Generally 
speaking,  it  eliminates  the  possibility  of  the  consumer  enjoying 
one  of  the  chief  advantages  of  the  electric  light — its  con¬ 
venience,  its  value  for’  decorative  purposes,  and  the  possibility 
of  having  light  momentarily  where  other  forms  of  illumination 
are  not  practicable. 

If  this  method  can  now  be  justified,  is  it  profitable  or  desir¬ 
able  either  from  the  standpoint  of  the  consumer  or  of  the 
supplying  company?  In  the  early  days  of  Dr.  Hopkinson’s 
work  it  was  not  as  true  as  now  that  the  cost  of  the  service 
depends,  not  on  the  size  of  the  installation,  but  upon  its 
“maximum  demand”  during  the  maximum  load  of  the  general 
system  from  which  it  is  supplied.  This  may  not  be  absolutely 
exact  in  every  detail,  but  where  it  is  not,  the  investment 
differences  would  seem  negligible.  ' 

Mr.  Doherty  states  that  with  two  hundred  central-station 
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men  present  at  the  Cincinnnati  meeting  of  the  National  Electric 
Light  Association,  he  was  unable  to  obtain  an  adequate  ex¬ 
planation  of  the  Hopkinson  method.  If  he  will  kindly  look 
over  the  records  of  that  meeting,  he  will  find  an  outline  of 
this  method,  at  least  in  its  essential  features.  Presiding  over 
a  convention,  as  he  was  at  the  time,  and  in  so  able  a  manner, 
it  is  not  surprising  that  some  details  should  have  escaped  his 
memory. 

New  York.  Arthur  Wiluams. 


The  Slide  Rule  as  a  Substitute  for  the 
Wire  Table. 


To  the  Editors  of  Electrical  World: 

Sirs: — Mr.  Falch’s  article  under  the  above  caption  in  your 
first  issue  of  August  is  interesting;  and  it  has  suggested  another 
means  for  finding  wire  gauge  diameters  without  in  any  way 
marking  the  slide  rule.  Mr.  Falch’s  method  gives  exact'  results 
at  the  large  end  of  the  series,  but  introduces  a  large  error  in 
the  smaller  sizes;  at  least,  I  find  it  so  on  my  Faber  rule. 

For  instance,  by  applying  the  method  given,  the  diameter 
of  No.  29  wire  is  found  to  be  .01045  in.;  whereas  the  diameter 
is  .01126  in.  The  result  is,  therefore,  7.2  per  cent  too  small 
and  this  percentage  is  increased  to  per  cent  in  the  case  of 
a  No.  40  wire. 

In  the  following  method,  if  the  setting  be  made  exact  for 
No.  o  wire,  the  diameter  for  No.  40  wire  will  be  found  to  be 
only  3.23  per  cent  too  large.  The  central  slide  containing  the 
B  and  C  scales  is  reversed  so  that  the  equal-division  or  loga¬ 
rithmic  (L)  scale  is  face  outward  and  right  side  up.  By  placing 
the  right-hand  end  of  the  L  scale  under  32.5  on  the  A  scale, 
any  whole  number  engraved  on  the  L  scale  is  directly  under 
the  diameter  on  the  A  scale  of' the  wire  four  times  that  gauge 
number.  For  instance:  If  the  index  be  placed  over  2  on  the 
L  scale,  .129  on  the  A  scale  is  the  diameter  of  No.  8  wire. 
Similarly,  the  index  over  3  on  the  L  scale  would  show  .0815 
as  the  diameter  of  No.  12  wire.  Of  course,  the  diameter  of 
No.  9,  No.  10,  and  No.  ii  wires  are  given  by  the  quarter  posi¬ 
tions  betw-een  2  and  3  on  the  L  scale.  All  wire  sizes  from 
No.  o  to  No.  30  can  be  read  w'ithout  changing  this  setting  of  the 
slide. 

In  order  to  obtain  the  remaining  sizes  the  L  scale  is  set 
with  its  left  end  under  32.5  on  A.  The  diameters  of  wires 
including  No.  40  as  .00325  in.  can  then  be  read  off.  Since  the 
rule  is  already  set  for  No.  o  at  the  end,  the  diameters  of  No.  00, 
No.  000,  and  No.  0000  are  on  the  quarters  between  the  left 
end  of  the  L  scale  and  9.  If  the  smaller  sizes  are  required 
exclusively,  it  is  better  to  set  the  L  scale  at  31.5  instead  of  32.5, 
thus  transferring  the  error  to  the  larger  sizes  and  making  the 
diameters  of  the  latter  wires  3.26  per  cent  too  small. 

Referring  to  Mr.  Falch’s  proof  of  the  method,  if  the  equation 
of  the  B.  &  S.  gauge  is  taken  as 

cir.  mils  =  21 1,600  X  .79305" 

where  «  is  the  gauge  number,  the  sizes  No.  00,  No.  000,  and  No. 


0000,  being  a  negative  continuation  of  the  series  and  having 
values  of  — i,  — 2  and  — 3  respectively,  there  will  be  no 
necessity  for  expressing  the  same  law  by  two  different  equa¬ 
tions  for  different  portions  of  its  range. 

Philadelphia,  Pa.  Carl  P.  Nachod. 


Grounding  the  Secondary. 


To  the  Editors  of  Electrical  World: 

Sirs: — In  your  first  issue  of  July,  we  note  an  editorial  on  the 
subject  of  grounding  alternating  current  secondary  circuits,  in 
which  you  state  that  the  underwriters  should  have  made  ^is 
grounding  compulsory  long  ago. 

You  undoubtedly  have  good  and  sufficient  reasons  for  mak¬ 
ing  such  a  statement,  and  it  is  always  the  earnest  desire  of  our 
Electrical  Committee  to  take  any  action  toward  the  improve¬ 
ment  of  the  code  which  can  be  shown  to  be  desirable  from  any 
point  of  view'  and  safe  and  proper  from  the  underwriters’ 
view  point.  Your  statement  thus  interests  our  committee  very 
much  in  that  it  indicates  that  the  committee  has  either  been 
negligent  or  wrong  in  not  making  the  grounding  requirement 
compulsory.  We  think  it  will  be  admitted  that  the  under¬ 
writers  have  no  right  to  enforce  a  requirement  by  the  only 
method  in  which  they  can  enforce  any  requirement — that  is, 
an  advance  in  rate  for  insurance — unless  they  can  show  that 
failure  to  comply  with  the  requirement  increases  to  some  extent 
the  fire  hazard.  We  also  believe  that  it  is  an  admitted  fact 
that  the  principal  argument,  it  not  the  only  one,  in  favor  of 
grounding  secondary  circuits,  is  a  safeguard  to  life,  and  that 
it  does  not  in  any  way  reduce  liability  to  fire,  but  may  perhaps 
in  some  installations  increase  the  fire  hazard,  if  it  has  any 
effect  whatever  on  that  hazard.  It  is  also  a  fact  that  some 
electric  light  companies  are  opposed  to  being  compelled  to 
ground  their  secondaries. 

It  would  therefore  assist  our  committee,  and  the  underwriters 
in  general,  very  materially,  if  you  would  kindly  advise  them 
what  reply  to  make  to  an  electric  light  company,  or  to  a 
property  owner,  who  declined  to  have  the  secondary  circuit 
grounded,  and  objected  to  any  increase  in  rate  on  the  ground 
that  as  there  was  no  increase  in  fire  hazard,  the  underwriters 
had  no  right  to  make  this  requirement  compulsory.  It  is  the 
lack  of  a  suitable  and  satisfactory  answer  in  such  cases  that 
has  led  the  underwriters,  up  to  the  present  time,  to  decline  to 
make  this  a  requirement.  .\t  the  same  time,  owing  to  the  fact 
that  the  preponderance  of  opinion  seems  to  be  that  such 
grounding  is  a  safeguard  to  life,  and  therefore  an  advantage 
both  to  the  company  supplying  the  current  and  the  consumer 
using  the  same,  the  underwriters  have  for  some  years  past 
allowed  and  recommended  such  grounding  when  installed  in 
such  a  way  as  not  to  increase  unnecessarily  the  fire  hazard. 

C.  M.  Goddard,  Secretary,  Underwriters’ 
National  Electrical  Association,  Boston,  Mass. 

[A  comment  on  the  letter  of  Mr.  Goddard  will  be  found  in 

our  editorial  pages. — Eds.] 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE. 


Dynamos,  Motors,  and  Transformers. 

Compensated  Single-Phase  Shunt  Motor. — J.  Bethenod. — 
The  conclusion  of  his  mathematical  paper  on  the  compensated 
single-phase  shunt  motor.  In  the  present  instalment  the  author 
discusses  the  influence  of  the  displacement  of  the  brushes  and 
the  conditions  of  commutation.  His  chief  conclusions  are  that 
the  Latour  single-phase  shunt  motor  has  a  practically  constant 
speed  like  the  direct-current  shunt  motor;  that  ■'the  power 
factor  is  adjustable  so  that  it  is  possible  to  operate  with  unity 
power  factor ;  that  the  no-load  current  is  small :  that  the  start¬ 
ing  torque  is  small  (which  is  not  thought  to  represent  a  serious 


disadvantage)  ;  that  it  has  a  high  overload  capacity  like  a 
good  polyphase  induction  motor,  and  that  the  commutation  is 
excellent. — L’Eclairage  Elec.,  .\ug.  3. 

Armature  Winding. — An  illustrated  description  of  mechani¬ 
cal  details  of  a  new  armature  winding  for  alternating-current 
machines  of  the  Oerlikon  Company. — Elek.  Zeit.,  Aug.  i. 

Lamps  and  Lighting. 

Incandescent  Lamps. — L.  Gaster. — A  paper  read  before  the 
British  .\ssociation  for  the  .Advancement  of  Science  review¬ 
ing  recent  developments  in  electric  incandescent  lamps.  The 
author  dealt  briefly  with  the  graphitized  carbon  lamp,  Nernst 
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lamp,  osmium  lamp,  tantalum  lamp,  tungsten  lamp,  titanium 
lamp,  iridium  lamp,  helium  lamp  and  the  zirconium-tungsten 
lamp.  Concerning  the  latter,  the  author  drew  attention  to  some 
of  the  improvements  which  have  been  made  during  the  last  few 
months,  which  are  thought  to  represent  a  great  advance  over 
the  lamps  previously  exhibited.  The  filaments  are  mounted  on 
spring  hooks  made  out  of  tungstenized  carbon,  the  hooks  hav¬ 
ing  the  effect  of  maintaining  the  filaments  rigid  and  in  shape, 
while  in  service,  and  of  preventing  them  from  touching,  also 
of  allowing  of  a  greater  number  of  filaments  in  the  bulb,  and 
consequently,  of  reducing  their  length,  and  that  of  the  lamp. 
The  lamps  can  be  burned  in  any  position,  and  the  breakage  of 
filaments  is  considerably  reduced.  On  account  of  the  elasticity 
of  the  spring  hooks,  the  breakage  of  filament  in  transit  and  in 
service  has  been  reduced,  .\nother  improvement  over  the  old 
type  of  lamp  is  the  adoption  of  electrical  soldering  of  the 
filament  to  the  leading-in  wires,  thus  doing  away  with  the  in¬ 
convenience  caused  by  the  use  of  graphite  paste,  which  was  a 
partial  cause  of  the  blackening,  the  giving  off  of  gases,  and 
the  defective  contacts  met  witli  in  the  previous  lamps.  The 
improvement  also  avoids  much  extra  labor,  and  also  the  danger 
of  oxidation  of  the  filament,  if  the  paste  is  not  very  carefully 
burned  away.  The  electrical  soldering  process  takes  place  in 
the  open,  and  an  experienced  operator  can  carry  out  the  solder¬ 
ing  of  about  500  lamps  daily.  In  the  discussion.  Sir  William 
Preece  said  that  he  had  adopted  osram  lamps  with  success  at 
his  own  house,  where  he  uses  a  small  transformer  to  get  the 
necessary  low  voltage  and  that  the  saving  in  the  cost  of  en¬ 
ergy  was  sufficient  to  pay  for  the  cost  of  the  transformer  in 
the  first  year. — Lond.  Elec.  Eng’ing,  Aug.  8. 

Incandescent  Lamps. — J.  T.  Morris,  F.  Stroud  and  R.  M. 
Ellis. — The  conclusion  of  their  paper  on  osram,  wolfram,  zir¬ 
conium  and  other  lamps.  In  the  present  instalment  they  de¬ 
scribe  a  new  method  for  obtaining  the  specific  heats  of  fila¬ 
ments  and  give  in  two  tables  the  physical  constants  of  the 
different  lamps  tested,  especially  the  length  of  filament,  the 
diameter  of  filament,  intrinsic  brilliancy,  watts  per  unit  of  sur¬ 
face,  efficiency,  specific  resistances  in  hot  and  cold  state,  density, 
temperature,  coefficient,  etc.  The  watts  per  horizontal  candle- 
power  varied  between  1.60  and  2.07  for  four  tantalum 
lamps,  between  1.23  and  1.37  for  five  osram  lamps;  they  were 
1. 13  and  1.29  for  two  Just  tungsten  lamps,  1.35  for  a  zir¬ 
conium  lamp,  and  1.42  and  1.46  for  two  zirconium-tungsten 
lamps. — Lond.  Elec.,  Aug.  2. 

Electric  Incandescent  Lamps. — H.  Lux. — Continuations  of  the 
author’s  long  serial  on  the  real  efficiency  of  electric  incan¬ 
descent  lamps.  As  the  equivalent  specific  consumption  for  one 
spherical  hefner  candle  (for  100  per  cent  efficiency)  he  finds 
0.102  watt,  which  is  very  near  to  Angstrom’s  figure,  0.108. — 
Zeit.  f.  Beleucht,  July  30  and  Aug.  10. 

Mercury-Vapor  Lamp. — O.  Bussmann. — .\n  article  on  the 
mercury-vapor  lamp  of  Kiich  made  of  fused  quartz,  which  can 
be  used  at  high  voltage,  has  a  long  life  and  consumes  a  small 
amount  of  power  per  candle.  The  curve  of  the  specific  con¬ 
sumption  of  power  per  candle-power  of  the  ordinary  mercury- 
vapor  lamp  has  a  minimum  at  about  0.6  watt  per  candle.  If 
the  supply  of  power  is  increased  the  candle-power  increases 
very  much  less  than  in  arc  lamps,  and  when  the  power  is 
raised  to  such  an  extent  that  the  glass  gets  soft,  the  consump¬ 
tion  becomes  i  to  1.2  watts  per  candle.  Kiich,  in  substituting 
fused  quartz  for  glass,  was  able  to  increase  the  power  still 
further,  and  it  was  then  found  that  in  accordance  with 
theoretical  predictions  the  specific  consumption  in  watts  per 
candle  begins  again  to  decrease  and  long  before  the  fused 
quartz  begins  to  get  soft,  a  consumption  of  1/6  watt  per  candle 
can  be  obtained.  While  lio-volt  mercury-vapor  lamps  made 
of  glass  are  about  iio  cm  long,  with  a  diameter  of  3  cm  to  4 
cm,  iio-volt  quartz  lamps  are  about  8  cm  long  for  a  diameter 
of  about  I  cm  to  lYi  cm,  while  for  220- volts  they  have  a 
length  of  IS  cm.  This  fact  greatly  facilitates  their  construc¬ 
tion.  The  spectrum  is  also  stated  to  be  much  better  than  that 
of  the  ordinary  mercury-vapor  lamps.  While  the  ordinary 
mercury-lamp  is  a  vacuum  lamp,  the  atmospheric  pressure 


within  the  quartz  lamp  is  much  higher  during  operation.  The 
following  results  were  obtained  from  tests  at  the  Reichsan- 
stalt,  with  a  voltage  of  174  at  the  terminals  of  the  lamp  (ex¬ 
cluding  the  series  resistance)  and  with  a  current  of  4.2  am¬ 
peres,  the  power  consumption  was  0.24  watts  per  horizontal 
hefner  candle  and  0.27  watts  per  mean  spherical  hefner  candle. 
The  tilting  device  is  stated  to  be  simple.  The  lamp  is  believed 
to  be  specially  suitable  for  lighting  railway  stations,  offices, 
drafting  rooms,  parks,  for  the  treatment  of  skin  diseases  and 
for  photographic  purposes. — Zeit.  f  Beleucht.,  July  30  and 
.A.ug.  10. 

Mercury-Vapor  Lamp. — K.  Norden. — .\n  article  on  calculatr 
ing  the  illumination  of  horizontal  surfaces  by  means  of  the 
.\rons  mercury-vapor  lamp  of  the  Allgem.  Elk.  Ges.  Two 
formulas  are  given,  of  which  the  first,  and  simpler  one,  does 
not  take  the  length  of  the  mercury  lamp  into  consideration 
and  assumes  that  the  light  is  concentrated  in  the  center  of  the 
lamp.  The  author’s  second  formula  takes  the  longitudinal 
extension  of  the  lamp  into  consideration.  He  shows  how 
far  the  results  of  both  formulas,  when  applied  to  practical 
problems  of  illumination,  differ  from  each  other,  and  he 
recommends  the  use  of  the  more  exact  formula. — Elek.  Zeit., 
Aug.  I. 

Enclosed  Arc  Lamp. — .\n  illustrated  description  of  the 
“Siba”  enclosed  arc  lamp,  which  is  a  differential  lamp  and  is 


FIG.  I. —  mercury  vapor  LAMP. 

built  both  for  direct  current  and  for  alternating  current.  The 
construction  is  shown  in  Fig.  i.  When  no  current  flows  the 
upper  carbon  is  held  at  a  distance  from  the  lower  carbon  by 
means  of  the  adjustable  springs  FF.  When  the  lamp  is  lighted 
the  magnetic  tractive  force  of  the  shunt  coil  S  acts  in  the  op¬ 
posite  direction.  When  the  circuit  is  closed,  the  iron  core  E 
is  drawn  downwards  by  means  of  the  shunt  coil.  The  iron 
core  is  connected  by  means  of  B  with  the  air-pump  piston  P 
and  with  the  tube  R,  which  holds  the  upper  carbon.  As  a  re¬ 
sult  of  the  iron  core  moving  downwards  the  carbons  make 
contact  and  the  arc  is  started.  The  main  current  then  flows 
through  the  carbons  which  are  removed  from  each  other  by 
means  of  the  springs  L.  The  regulation  of  the  lamp  is  as  fol¬ 
lows  :  When  the  arc  resistance  increases,  due  to  combustion 
of  the  carbons,  the  magnetic  tractive  force  increases  and  the 
iron  core  D  is  gradually  drawn  downwards  until  K  touches  the 
plate  A  and  permits  the  carbon  to  slide  downward.  A  con- 
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tact  device  is  provided  so  that  when  the  carbon  is  burned  off 
and  the  upper  carbon  holder  has  reached  its  lowest  position,  a 
contact  in  the  shunt  circuit  is  broken.  This  breaking  of  the 
contact  is  sparkless,  since  the  main  circuit  through  the  carbon 
still  exists.  Immediately  after  interruption  of  the  shunt  cir¬ 
cuit,  the  two  springs  at  the  sides  begin  to  act  and  draw  the 
upper  carbon  holder  together  with  the  open  contact  device 
upwards  so  that  the  arc  is  broken.  Some  results  of  tests  are 
given. — Elck.  Zeit.,  Aug.  8. 

Arc  Lathp. — W.  J.  Davy. — A  description  of  a  gravity-feed 
arc  lamp  in  which  the  lower  ends  of  the  carbon  rods  rest  on 
stops.  In  this  type  of  lamp,  the  trouble  has  hitherto  been  that 
the  carbons  burn  to  a  tapering  form,  so  that  they  have  a  ten¬ 
dency  to  slip  down  past  the  stops  further  than  they  should. 
This  is  overcome  by  the  use  of  a  shield  surrounding  the  car- 
iKtns  above  the  arc,  which  limits  the  amount  of  air  admitted, 
and  causes  the  formation  of  a  layer  of  burnt  gases  around  ttie 
parts  of  the  carbon  immediately  above  the  arc,  thus  prevent¬ 
ing  them  from  being  attacked  above  the  burning  points.  As 
is  shown  in  Fig.  2,  the  carbons  a  are  fed  by  gravity  through 
the  tubular  converging  guides  b  and  c.  The  tube  c  is  pivoted 
at  its  upper  end  on  the  upper  frame  of  the  lamp,  the  lower 
eml  passing  through  and  being  free  to  oscillate  in  a  slot  g 
in  a  plate  or  disk  of  insulating  refractory  material,  the  slot  g 
being  closed  by  means  of  a  plate  h  attached  to  the  swinging 
frame.  The  arc  is  struck  and  controlled  by  a  solenoid  having 
its  core  linked  to  a  lever  t  connected  by  a  link  t*  to  an  angle 
lever  i‘  pivoted  to  a  bracket  secured  on  main  frame  of  lamp 


FIG.  2. — ARC  LAMP. 


and  connected  by  a  link  k,  with  the  pivoted  carbon  guide  or 
frame  c.  Each  carbon  rod  is  fed  by  gravity,  being  secured  at 
its  upper  end  in  spring  carbon  holders  e  and  pressed  down¬ 
wards  by  means  of  weights  /  m  mounted  to  slide  on  guide 
rods  b'c',  and  which  are  connected  by  plates  /’»n‘,  with  links  no 
and  with  the  carbon-holders  by  means  of  pins  nV;  the  carbons 
are  supported  by  inclined  metallic  stops  Oi.  In  order  to  facili¬ 
tate  the  insertion  of  the  carbons  into  their  guide  tubes  from  the 
bottom,  the  stops  <ii  are  mounted  to  slide  in  sleeves  Oz  against 
the  action  of  a  spring  (is.  The  sleeves  a:  are  screw-headed  ex¬ 
ternally  and  held  in  screw-threaded  bosses  04,  so  that  the 
sleeves  Oi  and  their  stops  can  be  readily  adjusted,  as  the  stops 
wear  away.  When  the  current  is  switched  on.  the  movable  frame 
or  carlmn  guide  c  is  operated  to  swing  its  carbon  towards  and 
against  the  non-swivelling  carbon,  and  the  shunt  coil  w  then  sep¬ 


arates  the  carbon.  Around  the  disk  d  an  annular  shield  p  is  fixed 
to  the  lamp  frame  and  extends  to  within  a  short  distance  of  the 
neck  of  the  globe  q,  so  that  air  can  only  enter  through  the 
somewhat  restricted  annular  space  />'  between  the  shield  p  and 
the  globe  q  and  slowly  drift  towards  the  carbons  to  feed  the 
burning  points,  the  rarefied  air  or  burnt  gases  being  kept  in  a 
stagnant  condition  to  prevent  the  oxidation  of  the  carbons 
above  the  points.  A  deflecting  magnet  r,  wound  on  one  leg 
only,  as  shown,  is  arranged  above  the  plate  d  and  extends 
through  the  lower  plate  of  the  lamp  level  with  the  carbon 
points.  The  glove  casing  ji  is  provided  with  ventilating  holes, 
the  gases  from  the  arc  passing  between  the  globe  and  shield 
and  out  through  the  holes.  A  compensating  or  circuit  resist¬ 
ance  coil  t  is  arranged  outside  the  top  frame  or  cover  of  the 
lamp  enclosed  in  an  annular  casing  or  trough  u,  lined  with 
mica  or  other  insulating  material,  and  having  a  cover  r  to 
protect  the  coil  from  the  effects  of  the  weather. — Lond.  Elcc. 
Eng’ing,  Aug.  i. 

Power. 

Stcam-Drti'cn  Generating  Stations. — H.  G.  Stott. —  I'ables 
giving  in  concise  and  complete  form  the  principal  dimensions 
and  data  of  the  power  stations,  sub-stations  and  transmission 
system  of  the  Interborough  Rapid  Transit  Company  of  New 
York  City.  In  an  editorial  note  by  W.  K.  Dunlap  it  is  re¬ 
marked  that  while  these  power  stations  mark  the  highest  de¬ 
velopment  of  the  upright  steam-driven  type,  it  is  also  very 
probable  that  they  are  the  last  stations  containing  units  of  this 
type  and  magnitude  which  will  be  built.  The  great  success 
which  has  attended  the  operation  of  turbo-generators,  both 
from  the  standpoint  of  efficiency  and  economy  of  operation, 
will  in  all  probability  insure  the  adoption  of  that  type  of  prime 
mover  for  all  large  installations  of  the  future  where  steam  is 
used. — Electric  Journal,  August. 

British  Raihoay  Generating  Station. — The  generating  station 
which  the  Great  Western  Railway  has  established  at  Park 
Royal  is  equipped  with  a  large  number  of  three-phase  alterna¬ 
tors  of  moderate  size,  driven  by  reciprocating  engines.  Elec¬ 
tricity  generated  here  at  6300  volts  is  fed  to  three  sub-stations, 
where  motor  converters  of  the  “cascade”  type  supply  the  track 
at  600  volts  with  continuous  current.  Large  storage  batteries 
controlled  by  automatic  reversible  boosters  are  employed  at 
the  sub-stations.  The  station  supplies  energy  for  traction  pur¬ 
poses  and  for  lamps  anti  stationary  motors. — Lond.  Elec. 
Eng’ing,  Aug.  i. 

Gas  and  Petrol  Engines. — D.  Clerk. — A  paper  read  before 
the  British  Association  for  the  Advancement  of  Science  and 
discussing  mainly  the  development  of  the  large  gas  engine. — 
Lond.  Elec.  Eng’ing,  Aug.  8. 

Traction. 

Single-Phase  Versus  Direct-Current  Traction. — M.  Mac- 
Laren. — .\n  article  discussing  critically  some  of  the  compari¬ 
sons  made  by  Parshall  and  Hobart  in  the  book  on  electric 
railway  engineering  between  direct  current  and  single-phase 
traction.  The  present  author’s  conclusions  favor  the  single¬ 
phase  system. — Electric  Journal,  August. 

Railway  Signals. — W.  E.  Foster. — A  continuation  of  the  long 
illustrated  serial  on  railway  signals.  In  the  present  instalment 
automatic  block  signalling  by  means  of  direct  current  is  dis¬ 
cussed. — Electric  Journal,  .August. 

Installations,  Systems  and  Appliances. 
Synchronous  Motors  for  Improving  the  Power  Factor. — W. 
Xesbit — An  article  in  which  the  author  discusses  by  means  of 
diagrams  the  method  of  introducing  leading  currents  into  cir¬ 
cuits  of  low  power  factor  for  the  purpose  of  improving  the 
latter.  There  are  two  possible  remedies  for  raising  a  low 
power  factor.  One  is  to  increase  the  capacity  of  the  generators 
and  other  electrical  apparatus  to  provide  for  the  increased  cur¬ 
rent  caused  by  the  low  power  factor.  The  second  is  to  install 
synchronous  motors  to  raise  the  power  factor ;  they  may  be 
loaded  mechanically  or  may  be  operated  without  load  solely 
for  their  corrective  effect.  The  chief  results  of  the  author  are 
as  follows ;  In  some  cases  where  the  plants  are  small,  and 
there  is  no  use  for  a  large  synchronous  motor,  it  is  advisable 
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to  install  generators  having  a  kilovolt-ampere  rating  at  the 
power-factor  likely  to  be  obtained.  The  erroneous  practice, 
however,  is  to  install  generators  rated  at  too  per  cent  power 
factor  and  thus  greatly  cut  down  the  available  capacity  of  the 
plant.  This  is  possibly  largely  due  to  the  fact  that  a  great  many 
purchasers  of  electrical  apparatus  for  small  alternating-current 
plants  do  not  understand  or  appreciate  the  question  of  power- 
factor,  and  also  that  if  a  generator  salesman  bids  on  a  gener¬ 
ator  rated  on  a  70  or  80  per  cent  power-factor  basis  he  will  be 
likely  to  find  it  difficult  to  convince  the  purchaser  that  his 
generator*  is  worth  more  than  his  competitors’,  who  are  ad¬ 
vocating  a  generator  with  a  too  per  cent  power-factor  rating 
in  order  to  get  the  selling  price  down.  The  result  is  that 
salesmen,  as  a  rule,  do  not  advocate  large  enough  alternating- 
current  generators  for  the  engines  or  waterwheels  which  are 
to  drive  them.  The  more  mechanical  power  that  synchronous 
motors  give  out  in  addition  to  furnishing  leading  current,  the 
more  economical  will  be  the  installation,  and  for  this  reason 
it  is  desirable  to  make  them  do  as  much  mechanical  work  as 
the  case  under  consideration  will  warrant.  It  rarely  pays  to 
attempt  to  raise  th€  power-factor  by  the  use  of  synchronous 
motors  to  values  higher  than  90  or  95  per  cent.  Synchronous 
motors  in  order  to  keep  down  the  drop  in  wiring  should,  of 
course,  be  installed  near  the  end  of  the  lines.  When  induction 
motors  are  replaced  by  .synchronous  motors  in  order  to  improve 
the  power-factor  the  e.xchanges  should  be  made  on  the  larger 
sizes  so  as  to  reduce  to  a  minimum  the  number  of  synchronous 
motors  required.  Rotary  converters  may  be  operated  at  lead¬ 
ing  current  and  made  to  assist  in  improving  power-factor. 
Spare  generators,  which  may  be  disconnected  from  their 
prime  movers,  may  also  be  used  as  synchronous  motors  and 
floated  on  the  line.  In  an  editorial  note  by  F.  D.  Newbury,  in 
the  same  issue,  it  is  pointed  out  that  for  such  purposes  syn¬ 
chronous  motors  should  not  be  installed  where  they  are  not 
adapted  to  the  mechanical  load  available,  or  where  they  will  not 
receive  intelligent  care.  The  power  factor  regulation  secured 
by  the  use  of  synchronous  .motors  is  not  automatic,  but  de¬ 
pends  on  the  adjustment  of  the  field  current.  There  are  only 
a  few  cases  in  which  the  installation  of  synchronous  motors, 
running  light  in  order  to  improve  the  power-factor,  will  prove 
more  economical  than  increasing  the  generator  capacity  neces¬ 
sary  to  obtain  the  same  result.  Synchronous  motors  used  in 
this  way  simply  act  as  generators  to  supply  magnetizing  current 
to  the  system,  and  hence  the  problem  is  one  of  the  relative 
cost  of  one  large  generator,  and  of  one  large  generator  and  a 
smaller  generator.  Usually  one  generator  can  be  installed  for 
less  money  than  two  smaller  ones.  If,  however,  the  main  gen¬ 
erators  are  of  low  speed  on  account  of  their  prime  mover,  two 
smaller  generators  will  probably  cost  less  on  account  of  the 
high  speed  at  which  synchronous  condensers  may  be  operated. 
Another  factor  that  may  be  favorable  to  the  installation  of  the 
synchronous  motor  running  light,  will  be  be  the  relative  cost 
of  generators  and  of  the  transformers  and  feeders.  Since 
the  synchronous  condenser  when  installed  at  the  end  of  a  line 
reduces  the  required  capacity  of  all  of  the  electrical  equipment, 
if  the  transformers  and  feeders  represent  a  large  investment 
compared  with  the  generator,  the  saving  in  the  former  may 
easily  be  sufficient  to  pay  for  a  synchronous  condenser. — 
Electric  Journal,  August. 

Influence  of  lEavc  Form  on  the  Eflicicncy  of  Energy  Trans¬ 
mission. — C.  F.  Holmboe. — An  article  in  which  the  author  gives 
an  account  of  a  case  in  which  the  wave  form  was  found  to 
have  a  considerable  influence  on  the  efficiency  of  energy 
transmission.  An  old  direct-current  plant  was  to  be  changed 
to  three-phase  current  for  transmitting  energy  at  5000  volts 
to  a  sub-station.  For  this  purpose  a  motor-generator  was 
placed  in  the  old  station  to  change  the  direct  current  into 
three-phase  currents  while  an  identical  motor-generator  for 
changing  the  three-phase  currents  back  to  direct  current  was 
placed  in  the  sub-station.  The  efficiency  of  each  set  was  84 
per  cent.  At  normal  load  (200  kw)  and  at  normal  magnetizing 
current  the  power  factor  was  unity.  When  the  magnetizing 
current  was  not  e.xactly  regulated  and  when  the  load  varied 
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the  power  factor  was  somewhat  less  than  unity.  After  this 
plant  had  been  in  operation  for  about  a  year  and  a  half,  the 
new  three-phase  generators  had  been  installed  in  the  power 
plant  and  the  motor-generator  set  in  the  power  plant  could 
therefore  be  disconnected.  three-phase  generator  now  sup¬ 
plied  three-phase  currents  directly  to  the  old  motor-generator 
in  the  sub-station.  It  was  then  found  that  the  efficiency  of 
the  latter  had  dropped  to  79  per  cent  and  that  it  was  impossible 
to  bring  the  power  factor  up  to  unity.  The  fault  could  not 
be  in  the  motor-generator  in  the  sub-station,  since  when  the 
old  motor-generator  set  in  the  power  plant  was  again  placed  in 
operation  and  supplied  three-phase  currents  to  the  motor- 
generator  in  the  sub-station,  the  efficiency  was  again  84  per 
cent  and  the  power  factor  unity.  By  exact  tests  it  was  found 
that  the  wave  forms  of  the  e.  m.  f.’s  of  the  generator  in  the 
power  plant  and  of  the  synchronous  motor  in  the  sub-station 
were  different,  the  difference  between  the  two  curves  having 
triple  frequency.  Since  the  eddy  current  losses  increase  with 
the  square  and  the  hysteresis  losses  increase  proportionally  to 
the  frequency  the  author  believes  that  the  decrease  of  efficiency 
was  mainly  due  to  the  different  wave  forms.  This  diminution 
of  efficiency  cost  the  power  plant  about  $500  a  year. — Elck. 
Zeit.,  July  18. 

Electrolytic  Lightning  Arrester. — R.  P.  Jackso.n. — The  elec¬ 
trolytic  arrester,  consisting  of  two  aluminum  plates  in  a  suit¬ 
able  electrolyte  acts  like  a  safety  valve  since  it  does  not  permit 
any  current,  either  alternating  or  direct  current,  to  pass  as  long 
as  the  voltage  is  below  the  critical  value.  With  present  known 
electrolytes  about  400  volts  represents  the  maximum  which  the 
film  will  sustain.  Used  as  a  lightning  arrester  on  high-tension 
lines  a  large  number^of  aluminum  plates  must  therefore  be 
placed  in  series  and  the  easiest  method  is  to  assemble  them 
in  tray  form  so  that  one  may  rest  within  another,  insulated 
from  each  other,  but  all  containing  the  electrolyte.  If  con¬ 
nected  directly  to  the  line  the  slight  leakage  current  will  cause 
considerable  heat  which  will  evaporate  the  solution  and  soon 
damage  the  plates.  If,  however,  a  gap  is  placed  in  series  of 
such  a  nature  as  to  have  some  ability  to  suppress  an  arc,  such 
a  gap  may  be  set  very  close  to  the  break-down  value  at  the 
operating  potential.  In  commercial  apparatus  for  potentials 
above  13,000  volts  this  gap  takes  the  form  of  two  diverging 
horns  similar  to  that  commonly  known  as  the  “horn  arrester.” 
When  thus  arranged  in  series  with  a  suitable  “horn”  air-gap 
the  electrolytic  lightning  arrester  has  all  of  the  qualities  of  a 
safety  valve  as  applied  to  electric  circuits,  .^t  the  ordinary 
operating  potential  it  takes  no  current  whatever,  but  as  soon 
as  any  abnormally  high  potential  surge  or  wave  appears,  it 
permits,  through  its  freedom  of  discharge,  a  sufficient  flow  of 
energy  to  maintain  the  potential  of  the  circuit  at  practically  the 
value  at  which  the  device  begins  to  take  current,  i.  e.,  to  discharge. 
.\s  soon  as  such  a  wave  has  passed,  however,  the  arrester  at 
once  ceases  to  take  current.  Moreover,  such  a  very  small 
value  of  current  is  taken  from  the  generator  during  discharge 
that  the  other  parts  of  the  circuit  are  not  disturbed  in  any  way, 
as  in  the  case  with  arresters  which  at  the  time  of  discharge 
take,  a  large  value  of  generator  current. — Electric  Journal, 
August. 

Electricity  on  Shipboard. — C.  Schulthes. — A  profusely  illus¬ 
trated  paper  read  before  the  German  Association  of  Electrical 
Engineers,  describing  and  di.scussing  the  different  applications 
of  electricity  on  board  of  commercial  vessels  and  warships. 
Examples  of  installations  are  given  with  illustrations.  The 
equipment  of  the  generating  station  is  discussed  in  special 
detail  and  wiring  drawings  are  given.  There  are  also  statistical 
data  on  the  amount  of  the  use  of  electricity  on  German  shipS; 
— Elek.  Zeit.,  .'\ug.  1  and  8. 

Electrophysics  and  Magnetism. 

N-Rays. — G.  F.  Stradlixg. — The  first  parts  of  a  resume  of 
the  properties  claimed  to  belong  to  the  N-rays,  the  Nt-rays, 
the  physiological  rays  and  the  heavy  emission,  with  a  history 
of  the  investigations  and' of  the  decline  of  belief  in  the  ex- 


482 


ELECTRICAL  WORLD. 


VoL.  L,  No.  10. 


istence  of  these  rays,  together  with  the  bibliography  on  the 
subject. — Journal  Franklin  Institute,  July  and  August. 

Discharge  of  Electricity. — G.  Winchester. — An  account  of 
an  experimental  investigation  of  the  effect  of  temperature  upon 
the  discharge  of  electricity  from  metals  illuminated  by  ultra¬ 
violet  light. — Physical  Review,  August. 

Magnetic  Observatory. — J.  E.  Burbank. — A  description  of 
rtie  temperature  control  of  the  Cheltenham  magnetic  observatory 
of  the  United  States  Coast  and  Geodetic  Survey.  This  observa¬ 
tory  is  built  entirely  above  ground  and  sufficient  heat  insulation 
is  provided  to  reduce  the  annual  range  of  temperature  to  a 
reasonably  small  amount.  The  observatory  is  essentially  a 
building  within  a  building.  The  walls  of  the  outer  building 
and  also  of  the  inner  rooms  are  packed  with  sawdust. — 
Physical  Review,  August. 

Electrochemistry  and  Batteries. 

Storage  Batteries. — V.  Karapetoff. — The  conclusion  of  his 
illustrated  article.  The  present  instalment  deals  with  floating 
batteries,  battery  boosters,  differential  boosters,  carbon-pile 
booster  regulators,  booster  regulation  by  counter  e.  m.  f.,  and 
vibrating-contact  booster  regulators. — Electric  Journal,  August. 

Dissociation  Theory. — H.  E.  Armstrong. — A  paper  read  be¬ 
fore  the  British  Association  for  the  Advancement  of  Science, 
on  “The  Nature  of  Ionization  —  lonomania.”  The  author 
thinks  that  the  word  ionization  is  improperly  used  and  that 
dissociation  is  really  all  that  is  usually  implied.  The  main  part 
of  the  paper  is  polemics  against  the  dissociation  theory. — Lond. 
Elec.,  Aug.  9. 

Units,  Measurements  and  Instruments. 

Localizing  Cable  Faults. — F.  Schultz. — The  Berlin  Electricity 
Works  have  been  using  for  years  a  method  by  which  cable 
faults  are  made  visible  in  the  station.  The  method,  the  principle 
of  which  is  illustrated  in  Fig.  3,  makes  use  of  the  testing  wires 


FIG.  3. — LOCALIZING  CABLE  FAULTS. 


for  measuring  purposes.  If  a  fault  in  a  cable  develops  at  a 
point  a,  a  short  circuit  is  produced  between  the  cable  core  Li 
and  the  testing  wire  Pi  in  the  same  cable,  so  that  the  volt¬ 
meter  resistance  Wi  provided  at  the  end  of  the  feeding  cable 
is  shunted  and  the  relay  R  inserted  in  the  testing-wire  circuit 
is  supplied  with  more  than  its  normal  current ;  a  special  circuit 
is  thereby  closed  which  gives  the  signal.  The  present  author 
describes  a  method  which  renders  visible  in  the  station  the  place 
where  a  fuse  has  blown.  The  principle  is  that  at  the  feeding 
point  the  electric  connection  between  feeding  cable  and  its 
testing  wire  is  broken  as  the  result  of  the  heat  developed  by  the 
blowing  fuse.  For  this  purpose  a  thin  wire  is  placed  in  tlje 
form  of  a  loop  between  feeding  cable  and  testing  wire  so  that 
it  passes  over  all  fuses.  Whenever  one  fuse  blows  the  arc 
melts  the  wire  and  the  testing  wire  is  without  current.  By 
means  of  the  station  voltmeter  this  special  testing  wire  and 
therefore  the  place  where  the  fuse  has  blown  can  be  easily 
determined,  or  the  blowing  of  the  fuse  may  be  automatically 
signalled  by  means  of  a  relay  in  the  testing-wire  circuit. — 
Elek.  Zeit.,  July  25. 

Resistance  of  Coils  and  Frequency. — L.  Cohen. — An  abstract 
of  an  American  Physical  Society  paper.  The  change  in  re¬ 
sistance  of  a  coil  due  to  frequency  is  different  from  that  of  a 
straight  wire  of  the  same  length  as  the  winding  of  the  coil. 
The  difference  arises  from  the  fact  that  the  distribution  of  the 
current  in  the  wire  is  different  in  the  two  cases.  The  author 
has  worked  out  the  theory  which  agrees  closely  with  experi¬ 
mental  results  obtained  by  Wien.  According  to  his  theory 
the  increase  in  resistance  is  proportional  to  the  radius  of  the 
coil,  diameter,  pitch,  frequency  and  conductivity  of  material 
of  the  winding. — Physical  Review,  Augpist. 


Telegraphy,  Telephony  and  Signals. 

Transmission  of  Pictures. — A.  Korn. — An  account  of  the 
experiments  of  transmitting  photographs  over  a  telephone  fine 
between  Munich  and  Berlin.  The  Korn  system  is  used,  and 
it  has  been  found  advantageous  to  place  the  selenium  compen¬ 
sation  in  the  transmitter  rather  than  in  the  receiver.  The 
principal  connections  are  shown  in  Fig.  4  in  which  the  synchro- 


FIG.  4. — TRANSMISSION  OF  PICTURES. 


nizing  device  is,  however,  omitted.  Sei  is  that  selenium  cell  of 
the  transmitting  cylinder  which  is  subjected  successively  to  the 
different  light  effects  of  the  picture  which  is  to  be  trans¬ 
mitted.  Sei  is  the  compensation  selenium  cell,  R  a  resistance, 
g  the  compensating  galvanometer  in  the  transmitting  station,  L 
the  line  and  G  the  receiving  galvanometer  in  the  receiving  sta¬ 
tion.  The  experiments  are  said  to  have  been  thoroughly  suc¬ 
cessful.  To  what  extent  the  method  will  be  used  in  the  future 
will  depend  chiefly  on  the  cost  of  using  telephone  lines.  It  is 
pointed  out  that  while  a  picture  is  transmitted  over  a  telephone 
line  it  is  possible  to  use  the  same  line  for  a  telephone  conversa¬ 
tion,  but  it  is  not  desirable  to  ring  up  a  party  during  transmission 
of  a  picture.  The  time  of  the  transmission  of  pictures  in  these 
experiments  was  between  6  and  12  minutes,  but  it  is  hoped  that 
this  time  will  be  reduced.  It  is  stated  that  besides  the  stations 
in  Berlin  and  Munich  for  transmission  of  pictures  similar 
stations  are  to  be  equipped  in  Paris  and  London,  and  in 
Copenhagen  and  Stockholm. — Elek.  Zeit.,  Aug.  15. 

Miscellaneous. 

Electricity  in  Mining. — A  description  of  the  electrical  plant 
lately  installed  by  the  Calumet  &  Hecla  Mining  Company  at 
Lake  Linden  to  replace  worn-out  steam  engines  which  were 
formerly  used.  Three-phase  current  is  generated  at  13,200 
volts  and  a  frequency  of  25,  and  is  transmitted  5  miles  by  over¬ 
head  lines  to  a  sub-station,  where  the  e.  m.  f.  is  reduced  to 
2300  volts  for  distribution.  This  sub-station  also  contains  two 
3SO-kw  motor-generators,  which  convert  the  2300-volt,  25-cycle 
current  into  current  at  2200  volts,  with  a  frequency  of  60  for 
lighting  purposes.  In  the  stamp  mills  the  motors  are  supplied 
with  current  at  440  volts.  They  are  40  in  number,  and  vary  in 
rating  from  20  horse-power  to  50  horse-power.  There  is  also 
a  700-hp  induction  motor  geared  to  a  60-ft.  sand  wheel.  This 
wheel  is  used  to  elevate  water  and  sand  as  it  passes  out  of  the 
mills.  At  the  mine  itself  2300- volt  motors  are  used  instead  of 
the  small  steam  engines  previously  installed.  There  are  one  of 
27  horse-power  and  three  loo-hp  motors.  The  underground 
pumping  is  done  electrically,  four  loo-hp  motors  being  provided 
for  this  purpose. — Eng.  and  Mining  Jour.,  August. 

BOOK  REVIEW. 

How  TO  Make  an  E.xperimenTal  Wireless  Telegraph  Outfit. 

By  A.  Frederick  Collins,  New  York.  W.  L.  Hedenberg 

Publishing  Company.  18  pages,  5  illustrations.  Price  25c. 

This  little  pamphlet  gives  full  and  detailed  instructions  for 
making,  at  little  expense,  a  practical  wireless  telegraph  outfit. 
Descriptions  are  given  of  the  transmitter,  the  receiver,  the 
coherer  and  the  aerial  circuits,  not  only  as  to  constructive 
details,  but  as  to  operating  features  as  well.  The  outfit,  con¬ 
structed  as  described,  would  doubtless  prove  instructive  for  the 
amateur  wireless  telegraph  operator.  Moreover,  the  necessary 
material  can  be  obtained  at  a  small  outlay,  estimated  at  about 
$20,  and  it  can  be  assembled  without  difficulty  if  the  instructions 
given  are  carefully  followed.  • 
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Possibilities  of  Electricity  in  Metal  Mining. 

By  G.  M.  Uyott. 

T  is  very  interesting  to  note  the  tremendous  strides  whicli 
have  been  made  during  recent  years  in  the  application  of 
electricity  to  all  descriptions  of  mining  machinery.  To¬ 
day  one  tinds  pumps,  fans  and  haulage  systems  all  electrically 
operated  and  giving  the  utmost  satisfaction.  There  are  stiii 
fields,  however,  where  electricity  is  having  a  hard  fight  to  sup¬ 
plant  its  older  rivals.  Steam  still  holds  its  own  for  large  hoist¬ 
ing  engines,  although  it  is  beginning  to  lose  ground  in  locali¬ 
ties  wdicre  fuel  is  a  large  item  of  expense;  and  compressed 
air  continues  to  be  favored  by  the  majority  of  engineers  for 
the  operation  of  rock  drills  despite  the  many  electric  machines 
on  the  market. 

In  the  following  paragraphs  only  the  most  salient  features 
of  this  most  interesting  subject  will  be  touched  upon,  and 
comment  made  upon  those  pieces  of  apparatus  which  are  sus¬ 
ceptible  to  improvement  and  which  are  worth  careful  considera¬ 
tion  at  the  hands  of  designers.  Developments  during  the  past 
ten  years  in  long-distance  transmission  of  energy  and  the  alter¬ 
nating-current  system  as  a  whole,  clearly  indicate  that  the  re¬ 
strictions  and  limitations  inherent  In  direct-current  apparatus 
have  been  eliminated,  or,  at  any  rate,  materially  lessened,  open¬ 
ing  up  new  fields  which  heretofore  it  has  been  impractical  to 
reach.  Again,  the  demand  for  efficient  mining  machinery  em¬ 
bodying  improved  principals  has  never  been  so  great  as  it  is 
to-day;  and  since  this  is  essentially  an  age  of  economy  in 
which  we  live,  any  saving  that  can  be  secured  by  the  use  of 
electricity  will  certainly  be  taken  advantage  of. 

One  of  the  many  uses  to  w’hich  electricity  can  be  put  in 
metalliferous  mines  is  that  of  illumination.  Xo  one  can  deny 
that  for  such  purposes  it  has  no  equal;  its  freedom  from  foul 
air  and  the  steady  light  emitted  by  it  make  it  a  most  desirable 
addition  to  certain  parts  of  the  mine,  while  its  advantages  on 
the  surface  are  obvious.  Despite  these  many  attractive  fea¬ 
tures,  its  use  is  not  half  as  great  as  one  might  be  led  to  sup¬ 
pose.  On  small  properties  the  permanent-  workings  are  not 
sufficiently  extensive  to  warrant  its  installati  -n.  although  in 


FIG.  I. — THREE-WIRE  DIRECT-CURRENT  GENERATOR. 

special  cases  it  may  be  found,  but  where  there  are  long  drifts 
and  cross-cuts  in  a  continual  state  of  activity  it  becomes  al¬ 
most  a  necessity.  , 

Lamps  should  be  placed  at  regular  intervals  along  the  tun¬ 
nels,  while  stations,  chutes  and  turn-tables  should  be  well 
lighted  to  enable  car  men  to  work  to  better  advantage.  Un¬ 
necessary  delays  caused  by  cars  jumping  the  tracks  are  often 
thus  avoided.  Its  use  in  stopes  or  temporary  workings  is  not 
advisable,  since  the  likelihood  of  caving  ground  breaking  the 
wires  and  subsequent  failure  of  light  when  most  needed,  ren¬ 
ders  its  use  in  such  places  undesirable.  Dangerous  gases  arc 
■seldom  if  ever  encountered,  so  that  no  precaution  need  be  taken 
10  protect  the  lamps  on  this  account,  but  all  fittings  should  be 


of  substantial  design  and  waterproof.  The  actual  method  of 
w'iring  needs  no  particular  comment,  the  cables  being  strung 
on  insulators  fastened  to  the  roof  or  walls  of  the  tunnels. 
If  a  simple  two-wire  system  of  distribution  be  employed,  a 
high  line  voltage  is  to  be  recommended  w'ith  several  lamps  in 
series ;  but  more  economical  results  can  be  obtained  through 
the  use  of  a  three-wire  system  supplied  by  a  single  generator. 
In  this  manner  the  lamp  and  motor  circuits  can  be  very  effi- 


KIG.  2. — UUPI,E.\  PUMP  DRIVEN  BY  AN  INDUCTION  MOTOR. 

ciently  combined  and  considerable  saving  effected.  Fig.  i 
iilustrates  a  WTslinghouse  three-wire  generator  especially  de¬ 
signed  for  such  service. 

The  large  volume  of  water  encountered  in  some  mines 
necessitates  the  most  improved  form  of  pumping  machinery, 
while  the  motors  required  to  drive  the  same  have  to  work 
i  nder  any  but  ideal  conditions.  Providing  the  flow  of  water 
i-  not  too  large,  it  is  customary  to  cut  tanks  or  sumps  in  vari- 
•  •vs  parts  of  the  mine  and  allow  the  water  to  drain  into  these 
from  which  it  is  pumped  at  regular  intervals.  This  permits  of 
the  motor  being  placed  in  a  fairly  dry  and  accessible  position, 
and  being  worked  between  shifts  when  other  machinery  is 
Ijing  idle,  resulting  in  a  more  uniform  load  on  the  generators. 
If  necessary,  a  float  can  be  installed  so  as  to  start  and  stop 
the  pump  automatically. 

.\lthough  direct-current  motors  are  used  very  largely  for 
pimping  purposes,  yet  the  polyphase  induction  motor  has 
played  a  most  important  part  in  the  developments  of  recent 
years.  Its  simplicity  and  continuity  of  service  which  it  insures 
have  placed  it  in  a  unique  position  in  this  respect. 

Fig.  2  represents  a  Westinghouse  induction  motor  driving  a 
duplex  plunger  pump  through  double  reduction  gears.  Great 
attention  is  given  to  the  insulation  of  these  motors,  all  coils 
being  thoroughly  impregnated  with  moisture-proof  varnish. 
This  is  of  great  importance  as  many  otherwise  good  motors 
will  show  defective  insulation  after  several  months  service  in 
the  damp  atmosphere  of  a  mine.  Fig.  3  shows  a  portable  mine 
pump  driven  by  a  direct-current  motor. 

The  presence  of  water  in  any  shaft  during  sinking  operations 
seriously  affects  the  speed  at  which  the  work  can  be  carried 
out,  and  it  is,  therefore,  of  great  importance  to  remove  all 
water  as  fast  as  it  accumulates,  pumping  it  directly  to  the  sur¬ 
face  or  to  a  tank  higher  up  in  the  shaft  where  it  can  be  taken 
care  of  by  some  station  pump.  Steam  and  compressed  air  are 
both  used  for  driving  these  sinking  pumps,  but  conditions  are 
such  as  to  render  such  drives  both  uneconomical  and  unsatis¬ 
factory.  Hence,  the  increased  use  of  electric  motors  wherever 
conditions  warrant  their  installation.  No  one  who  has  had  ex¬ 
perience  with  both  these  systems  can  deny  that  the  latter  on 
account  of  its  inherent  flexibility  shows  up  to  very  great  ad¬ 
vantage. 

The  little  attention  that  is  given  to  the  ventilation  of  many 
metalliferous  mines  is  often  commented  upon,  for  since  dan¬ 
gerous  gases  are  very  rarely  encountered,  care  is  not  always 
taken  to  provide  the  workings  with  a  bountiful  supply  of  fresh 
air,  resulting  in  losses  which,  although  not  altogether  ap¬ 
parent,  are  yet  none  the  less  real.  This  is  particularly  the  case 
in  the  dead  end  of  drifts  or  raises  where  compressed  air  is 
indiscriminately  used  after  blasting.  Apart  from  engineering 
reasons  the  good  will  of  the  miners  which  is  secured  by  at- 


Tending  to  their  personal  welfare  and  comfort  is  an  item  of 
some  consequence  in  the  efficient  handling  of  a  large  body  of 
men. 

Some  of  these  vexed  problems  in  ventilation  can  often  be 
solved  by  the  judicious  use  of  electrically-driven  fans,  which 
are  peculiarily  adapted  for  such  service.  They  are  easily  con¬ 
trolled  and  require  remarkably  little  attention  when  once 
placed  in  position. 

I’.roadly  si)eaking,  the  supply  of  fresh  air  to  the  underground 


FIG.  3. — IVKTAW.E  .MI.NE  PUMP  DRIVEN  BY  A  DIRECT-CURRENT  MOTOR. 

workings  is  usually  accomplished  by  one  of  the  following 
means : 

I.  Natural  circulation  of  air.  II.  The  installation  of  a 
blower  or  exhaust  fan  on  the  surface,  and  piping  to  various 
parts  of  the  mine.  III.  A  system  of  fans  independently  oper¬ 
ated  at  different  points  underground,  aided  by  natural  circu¬ 
lation  of  air  currents. 

Of  these  the  first  does  not  come  within  the  scope  of  this 
article,  and  the  second  is  open  to  the  objection  that  it  is  far 
from  efficient  and  should  a  break-down  occur  ventilation  stops. 
Besides  it  necessitates  large  quantities  of  cumbersome  piping 
which  occupy  considerable  space  in  the  shaft  and  tunnels.  The 
third  system  is  subject  to  criticism  on  the  ground  that  it  re- 


FIG.  4. — MOTOR-DRIVEN  FAN  IN  A  CROSS-CUT. 

quires  power  to  be  brought  to  each  individual  unit,  but  this  is 
offset  by  the  increased  efficiency  of  the  entire  system  and  the 
more  effective  ventilation  that  is  secured.  Again,  if  one  fan 
should  fail,  the  remainder  are  not  necessarily  put  out  of  com¬ 
mission.  Another  feature  of  more  than  passing  interest  is 
that  fans  can  be  installed  when  and  where  they  are  wanted  ac¬ 
cording  to  the  growth  of  the  mine,  and  should  any  part  be 


abandoned  their  removal  to  a  more  advantageous  place  is  a 
very  simple  matter.  Fig.  4  shows  an  induction  motor  driving 
a  fan  in  a  cross-cut. 

The  question  of  driving  rock  drills  by  electricity  has  en¬ 
grossed  the  attention  of  engineers  for  the  past  15  years  and  the 
diversity  of  opinion  which  exists  at  the  present  day  respecting 
the  merits  of  such  machines  is  somewhat  astonishing,  consid¬ 
ering  the  amount  of  time  which  has  been  devoted  to  their  de¬ 
velopment.  After  so  many  years  one  would  suppose  public 
opinion  to  have  crystallized  out  into  some  definite  shape,  but 
this  is  far  from  the  case  as  is  evinced  by  the  conflicting  re¬ 
ports  heard  on  all  sides  relative  to  their  use.  One  man  will 
tell  you  that  they  are  the  only  machines  to  use,  another  with 
equal  confidence  will  assure  you  that  they  should  all  be  rele¬ 
gated  to  the  scrap  heap,  while  a  third  will  declare  that  pneu¬ 
matic  drills  are  good  enough  for  him,  since  they  perform  their 
allotted  work  in  a  satisfactory  manner. 

Such  differences  of  opinion  can  only  be  accounted  for  on  the 
supposition  that  electric  drills  have  a  field  of  their  own,  and 
whenever  they  get  outside  of  this  trouble  is  apt  to  ensue.  The 
time  has  come,  however,  when  designers  of  such  apparatus 
should  aim  at  producing  a  machine  capable  of  handling  all 
kinds  of  work,  whether  it  be  stoping,  drifting  or  sinking,  re¬ 
membering  that  rugged  and  substantial  designs  are  imperative 
and  that  the  insulation  of  the  motors  should  also  receive  par¬ 
ticular  attention.  In  the  past  failure  has  often  resulted  by 
makers  failing  to  realize  the  severity  of  the  service  to  which 
such  machines  are  subjected,  having  based  their  calculations  to 
a  great  extent  upon  quarry  and  open-cut  work  which  is,  as  a 
rule,  less  hard  on  a  drill  than  stoping. 

Engineers  are  apt  to  criticise  the  motors  and  electrical  con¬ 
nections  as  being  too  delicate  for  any  but  ideal  conditions,  and 
while,  no  doubt,  there  was  a  certain  amount  of  truth  in  this  in 
the  past,  radical  changes  have  beeen  made  in  the  more  recent 
types  and  the  majority  of  these  defects  remedied.  The  diffi¬ 
culty  of  protecting  cables  is  certainly  no  greater  than  that  en¬ 
countered  with  flexible  hose,  while  leaky  joints  are  avoided. 

While  it  is  not  possible  to  ventilate  a  mine  thoroughly  by  com¬ 
pressed  air,  yet  its  ability  to  dilute  and  even  expel  foul  gases 
from  long  cross-cuts  and  raises  is  well  recognized  by  those  who 
have  had  to  work  in  such  places;  and  although  such  practice 
is  not  to  be  commended,  yet  it  is  often  very  convenient  and 
some  objection  might  be  raised  against  electric  drills  on  this 
account.  On  a  moment’s  reflection,  however,  it  is  evident  that 
w'hen  once  a  mine  is  wired  up  it  is  an  easy  matter  to  install  a 
fan  for  that  particular  part  and  much  better  ventilation  results. 

The  small  power  consumption  of  the  electric  .drill  (as  com¬ 
pared  with  the  pneumatic  drill)  is  possibly  the  strongest  recom¬ 
mendation  in  its  favor,  a  three  or  four  horse-power  electric 
being  equivalent  to  a  12  horse-power  air  drill.  Besides,  the  line 
losses  on  the  electric  system  are  small  compared  with  those 
found  in  the  average  pipe  line,  which  usually  will  not  bear  too 
close  inspection.  With  this  in  mind,  drills  have  been  pro¬ 
duced  operated  by  air  supplied  by  a  small  compressor,  driven 
by  an  electric  motor  in  close  proximity  to  the  drill,  thus  com¬ 
bining  the  stolid  qualities  of  the  air  drill  unattended  by  the 
usual  transmission  losses.  As  a  rule,  it  takes  less  skill  to 
actually  manipulate  an  electric  drill,  but  a  thoroughly  compe 
tent  repairman  is  required.  The  employment  of  men  un¬ 
trained  in  their  profession  is,  however,  to  be  depreciated. 

A  contract  has  recently  been  let  by  the  Delaware  &  Lackawan¬ 
na  Railroad  Company  for  the  driving  of  a  tunnel  4300  feet  in 
length  and  23  ft.  x  30  ft.,  in  whK:h  electric  drills  are  to  be  used 
throughout.  The  machines  in  question  were  built  by  the  Critten 
Manufacturing  Company  and  represent  the  most  advanced  type 
of  electric  drill  construction.  The  motor  is  mounted  on  the 
body  of  the  drill,  the  whole  forming  a  remarkably  compact 
arrangement.  The  mechanical  features  involved  are  unique 
and  of  special  interest.  Great  attention  is  given  to  details  and 
springs  are  entirely  done  away  with,  while  the  rotation  of  the 
drill  is  positive  and  it  is  impossible  for  the  motor  to  become 
stalled. 

In  developing  a  mineral  property  the  surface  and  under- 
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ground  workings  are  laid  out  with  a  view  of  securing  mini¬ 
mum  expense  in  handling  the  ore,  and  although  the  forces  of 
gravity  are  brought  into  play  wherever  possible,  yet  topo¬ 
graphical  conditions  compel  haulage  systems  of  considerable 
length  either  from  the  shaft  house  or  direct  from  the  mine  to 
mill  or  smelter.  In  such  cases  the  use  of  electric  locomotives 
will,  as  a  rule,  be  accompanied  by  marked  reduction  in  working 
expenses,  and  in  some  cases  the  financial  success  of  an  under¬ 
taking  may  rest  largely  upon  this  one  item. 

There  are  no  hard  and  fast  rules  that  can  be  laid  down  re¬ 
specting  their  use,  since  local  conditions  are  never  the  same; 
but  there  are  certain  factors  which  must  always  be  studied  and 
conclusions  drawn  from  them  as  a  whole,  the  most  important 
being  cost  of  energy,  fuel  and  labor,  probable  life  of  mine,  num¬ 
ber  of  tons  hauled  per  day,  length  of  haul,  grades,  etc.  Fig.  5 
shows  a  typical  example  of  locomotives  for  underground 
haulage. 

Electricity  has  so  many  advantages  over  compressed  air  and 
other  systems  that  it  deserves  particular  attention,  and  as  an 
example  of  up-to-date  and  progressive  mine  management  a 
case  may  be  cited  of  a  well-known  mine  in  Placer  County, 
California,  where  the  ore  was  being  hauled  through  a  long 
adit  out  to  the  mill.  Mules  were  being  used  and  the  mine 
was  on  a  paying  basis.  Despite  this  fact  the  management  were 
of  the  opinion  that  profits  could  be  increased,  and  after  a 


FIG.  5. — ELECTRIC  MINING  LOCOMOTIVE. 


trol  all  the  movements  of  the  hoist  and  with  a  system  of  inter¬ 
locking,  liability  of  error  is  reduced  to  a  minimum.  Safety 
appliances  can  also  be  used  to  advantage  so  as  to  eliminate  the 
personal  element  to  a  very  great  extent. 

It  is  a  noticeable  fact  that  while  engineers  in  this  country 
have  developed  small  hoists  to  a  remarkable  degree  of  ex¬ 
cellence  yet  it  has  remained  for  our  European  brethren  to 
take  the  lead  in  the  design  of  those  of  400-hp  and  upwards.  So 
long  as  one  is  confined  to  the  building  of  small  machines,  no 
great  difficulties  present  themselves,  but  with  the  larger  sizes  the 


FIG.  6. — ELECTRIC  LOCO.MOTIVE  AT  A  SMELTER. 

question  of  control  and  supply  of  energy  becomes  a  very  import¬ 
ant  item. 

In  starting  up  a  large  hoist  from  rest,  an  abnormally  large 
current  is  drawn  from  the  line  which  in  some  cases  might 
seriously  affect  other  apparatus  on  the  same  circuit.  Thus, 
it  becomes  necessary  either  to  supply  the  hoist  through  a 
separate  line  and  in  some  cases  by  a  special  generator  or  pro¬ 
vide  some  means  for  storing  energy  in  the  line  on  light  load 
and  returning  it  to  the  circuit  when  the  occasion  demands  it. 
To  this  end,  numerous  devices  have  been  tried,  most  of  which 
employ  storage  batteries,  but  these  are  a  large  item  of  expense 
and  have  been  abandoned  on  many  occasions  as  unsatisfactory. 

The  most  practical  device  at  the  present  time  consists  of  an 
induction  motor  and  a  direct-current  generator  mounted  on 
the  same  shaft  with  a  massive  flywheel,  and  an  automatic  slip 


careful  investigation  of  the  situation  decided  to  replace  the 
mules  with  electric  locomotives.  The  total  cost  of  mining  was 
subsequently  reduced  13  per  cent,  and  12  per  cent  of  the  men’s 
time  formerly  occupied  in  entering  and  leaving  the  mine  was 
turned  to  the  advantage  of  the  company. 

In  smelters  electric  locomotives  afford  unusual  facilities  for 
handling  slag,  etc.,  with  an  ease  and  dispatch  that  could  hardly 
be  secured  by  any  other  means.  Fig.  6  shows  a  Baldwin-West- 
inghouse  locomotive  used  for  such  work  at  the  Tennessee  Cop¬ 
per  Company’s  plant. 

During  recent  years  the  use  of  electric  hoists  in  stopes  and 
raises  for  handling  tools  and  timbers  has  become  very  gen¬ 
eral.  They  are  easily  controlled,  seldom  get  out  of  repair  and 
free  from  the  many  troubles  met  with  in  compressed  air 
hoists  of  similar  capacity. 

If  the  performance  of  any  modern  hoisting  engine  be  care¬ 
fully  analyzed  it  will  be  seen  that  the  continuous  running  effi¬ 
ciency  leaves  much  to  be  desired;  the  reason  for  this  being  ap¬ 
parent  when  one  considers  the  nature  of  the  load.  For  this 
reason  electricity  has  been  resorted  to  in  order  to  secure  bet¬ 
ter  economy  of  operation,  as  well  as  increased  flexibility  and 
ease  of  control.  In  case  of  emergencies  the  multiplicity  of 
levers  on  a  steam  hoist  are  apt  to  be  confusing,  whereas  when 
electric  motors  are  used,  one  or  two  levers  can  be  made  to  con¬ 


FTG.  7. —  MOTOR-GENFJIATOR  SET  EQUIPPED  WITH  20-T0N  FLY-WHEEL. 

regulator  so  adjusted  to  keep  the  current  consumption  of  the 
motor  constant.  The  flywheel  is  of  such  proportions  that  the’ 
kinetic  energy  stored  in  it  can  supply  the  surplus  power  re¬ 
quired  at  the  moment  of  starting,  while  the  actual  current 
drawn  from  the  line  remains  constant.  The  armature  of  the 
generator  and  hoist  motor  are  permanently  connected  to¬ 
gether  and  their  fields  excited  by  a  small  exciter  mounted  on 
the  same  shaft  as  the  motor  generator  set.  Ry  varying  the 
current  flowing  in  the  field  coils,  the  speed  of  hoisting  can  be 
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rcaclily  controlled.  Several  hoists  embodying  this  principle 
have  been  installed  abroad  and  have  given  excellent  results 


FIG.  8. — INDUCTION  MOTOR  DKIVK.V  MINK  HOIST. 

but  SO  far  as  the  writer  is  aware  that  supplied  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  to  the  El  Oro 
Mining  Company  in  Mexico  is  one  of  the  few  on  this  conti 
nent.  The  motor-generator  set,  the  flywheel  of  which  weighs 
jo  tons,  is  shown  in  Eig.  7. 

Fig.  8  illustrates  an  induction  motor,  geared  to  a  hoist  capa¬ 
ble  of  handling  5C0  tons  of  ore  daily  from  a  depth  of  2800 
feet.  It  is  of  the  endless-rope  variety,  speed  regulation  being 
secured  by  varying  the  resistance  in  the  Secondary  circuit  of 
the  motor.  It  has  shown  a  net  efficiency  of  75  per  cent,  in¬ 
cluding  all  electrical  and  frictional  losses  since  its  installation. 


FIG.  9. — MINE  HOIST  DRIVEN  BY  A  SYNCHRONOUS  MOTOR. 

i  It  has  the  advantage  of  using  alternating  current  direct  without 

'  the  medium  of  a  motor-generator  set,  but  it  is  doubtful  up  to 

what  horse-power  such  a  machine  would  prove  satisfactory 
unless  supplied  by  a  special  circuit. 

I'he  number  of  uses  to  which  electricity  can  he  put  in  t4ie 
various  mills  and  shops  forming  the  surface  plant  of  any  mine 
.ire  so  numerous  that  space  does  not  permit  of  giving  each 
due  consideration.  Stamp  mills,  concentrating  machinery,  rock 
crushers,  saw's,  air  compressors,  etc.,  all  are  well  suited  for 
electric  drive.  Fig.  9  shows  a  350-hp  synchronous  motor  in 
use  at  the  El  Oro  Mines,  Mexico. 

Summing  up  the  situation  it  is  obvious  that  electricity  is 
becoming  more  and  more  indispensable  for  the  economic 
.•jperation  of  metalliferous  mines.  In  California,  as  far  back  as 


1895,  it  was  directly  responsible  for  the  reopening  of  a  large 
number  of  properties  and  interest  was  revived  in  districts  which 
formerly  it  had  been  unprofitable  to  develop.  In  those  days, 
power  plants  were  not  as  reliable  as  they  are  at  the  present 
time  and  although  the  service  was  remarkable  when  one 
considers  the  difficulties  under  which  they  labored,  yet  inter¬ 
ruption  of  service,  due  to  various  causes,  was  of  frequent 
occurrence.  This  necessitated  holding  steam  or  water  power  in 
reserve  in  case  of  emergencies,  but  to-day  one  finds  motors 
working  continuously  day  and  night  with  no  provision  made 
for  possible  shut-downs,  so  reliable  is  the  source  of  supply. 

When  speaking  of  electric  power  and  its*  application  to  min¬ 
ing,  great  stress  is  always  laid  on  the  economies  effected  where 
fuel  is  a  large  item  of  expense  and  while  this  is  undoubtedly 
a  very  attractive  phase  of  the  subject,  yet  economies  affected 
in  the  coal  bill  are  not  the  only  advantages  claimed  for  its 
adoption ;  for  it  possesses  a  convenience,  flexibility  and  effi¬ 
ciency  out  of  reach  of  any  other  system.  There  is  one  factor 
which  is  often  overlooked  and  one  which  should  be  given 
considerably  greater  attention ;  namely,  the  accuracy  with 
which  electric  power  can  be  metered  out.  How  many  mine 
superintendents  could  give  exact  figures  covering  the  amount 
of  power  taken  by  various  pieces  of  apparatus,  such  as  drills 
and  hoists  ?  Only  rough  calculations  can  be  made  and"  while 
they  answer  the  purpose  more  or  less,  yet  in  these  days  figures 
must  be  accurate  to  be  satisfactory.  Take  for  instance  a 
mine  using  compressed  air  and  steam;  losses  occur  in  all 
directions  simply  because  there  is  no  accurate  means  of  check¬ 
ing  up  the  power  consumption  except  that  for  the  whole 
plant  at  the  end  of  regular  periods,  and  it  is  hard  to  say 
whether  air  is  being  wasted  under  ground  or  whether  it  is  in  the 
boiler  room  that  losses  occur.  In  the  past,  most  attention  has 
been  given  to  the  metallurgical  side  of  the  business  and  unless 
the  cost  of  power  was  unreasonably  high  no  very  serious 
attempt  was  made  to  improve  conditions. 

Contrast  the  foregoing  with  an  up-to-date  mine  using  elec¬ 
tricity  throughout.  Unless  the  company  purchases  power  from 
the  outside,  the  plant  is  arranged  under  one  roof  and  situated 
so  as  to  produce  power  under  the  most  favorable  conditions, 
be  it  either  alternating  current  or  direct  current.  From  thence 
it  is  conveyed  to  the  various  points  of  consumption  and  if 
necessary  each  circuit  can  be  provided  with  a  meter  and  thus 
the  kilowatt-hours  consumed  in  that  particular  circuit  accur¬ 
ately  determined.  If  now  it  is  advisable  to  install  additional 
apparatus,  a  glance  at  previous  records  would  enable  the  extra 
power  required  to  be  calculated  exactly. 

If  electric  power  is  used  for  all  purposes  it  is  possible  to 
secure  a  very  high  load  factor  as  such  machines  as  pumps,  etc., 
can  be  run  during  light  load  only,  thus  affording  the  engineer 
m  charge  ample  opportunity  of  displaying  his  ingenuity  and 
understanding  of  power-house  economics. 

Mining  is  to  a  large  extent  somewhat  of  a  gamble  and  it 
behooves  the  engineer  to  reduce  it  to  an  absolute  science  so 
far  as  possible,  doing  away  with  all  the  unknown  variable 
quantities.  The  consumption  of  power  perhaps  offers  the 
largest  field  for  improvement  and  the  ultimate  solution  of  this 
problem  can  undoubtedly  be  secured  by  the  judicious  use  of 
electricity. 


Patent  Insurance. 

The  generally  known  fact  that  a  patent  of  invention  grants 
but  little  more  to  the  inventor  or  owner  than  the  right  to  sue 
if  he  believes  his  patent  infringed,  and  that  the  actual  strength 
of  a  patent  cannot  positively  be  settled  until  it  has  been  litigated, 
has  doubtless  caused  a  desire  for  some  form  of  protection  that 
would  relieve  the  patentee  of  all  harassment  and  expense  neces¬ 
sary  to  terminate  the  infringement. 

Such  protection  is  now  offered  by  the  Industrial  Surety  Com¬ 
pany  of  New  York,  41  Park  Row,  New  York,  whose  purpose 
is  the  furnishing  of  an  efficient  service  giving  to  its  contract- 
holders  every  protection  possible  under  the  laws  of  this  coun¬ 
try.  When  precedents  are  established,  this  company  intends  in- 
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suring  the  validity  of  patents  and  it  believes  that  its  strength 
and  fairness  will  place  it  in  a  position  where  disputes  as  to  in¬ 
fringement  may  be  settled,  through  its  offices,  and  expense  and 
annoyance  saved  contending  parties. 

The  officers  and  directors  are  all  New  York  men  of  recog¬ 
nized  standing  and  responsibility  in  the  business  community,  the 
president,  Charles  M.  Ams,  of  the  Max  Ams  Machine  Com¬ 
pany;  William  H.  Fischer,  of  the  American  Encaustic  Tiling 
Company,  vice-president;  Gustave  H.  Kolb,  of  the  Mauser 
Manufacturing  Company,  secretary;  Charles  M.  Diefenthaler, 
of  B.  Fischer  &  Company,  treasurer,  who,  with  Carl  Rein- 
schild,  of  the  Reinschild  Chemical  Company;  Emil  Kohler,  of 
the  .American  Encaustic  Tiling  Company,  and  Pierre  V.  R. 
Key,  general  manager  of  the  Industrial  Surety  Company,  form 
the  board  of  directors. 

The  organization  also  provides  protection  to  patentees  and 
others  in  their  right  to  make,  sell  or  use  an  article,  machine  or 
device  without  molestation,  including,  when  necessary,  the  ser¬ 
vices  of  its  legal  department  and  the  payment  of  all  costs  in 
the  defense  of  a  suit  of  infringement  brought  by  claimants  of 
prior  or  adverse  rights. 

Patent  litigatios  is  costly,  and  it  is  an  accepted  fact  that 
many  owners  of  inventions  often  submit  to  barefaced  infringe¬ 
ment  rather  than  to  assume  an  expense  which,  in  advance,  is 
an  unknown  quantity  and  which  must,  under  most  favorable 
conditions,  run  into  four  figures.  A  strong  company  which  will, 
for  a  moderate  premium,  furnish  such  protection,  as  above 
noted,  should  find  a  large  field  for  its  activities. 

Electric  Saw  Mills  in  British  Columbia. 


During  the  next  few  weeks  construction  will  be  commenced 
on  the  tenth  electric  saw  mill  in  the  vicinity  of  Vancouver,  B.  C. 
Few  people  realize  the  importance  of  this  recent  application  of 
electrical  energy  to  the  cutting  of  lumber  and  shingles,  which  is 
due,  in  this  instance,  to  the  British  Columbia  Electric  Street 
Railroad  Company.  There  is  nothing  similar  to  it  on  the  con¬ 
tinent,  and  when  Mr.  E.  Rummel,  manager  of  the  light  and 
power  department  of  the  company,  was  at  the  National  Elec¬ 
tric  Light  Convention,  held  at  Washington  in  June,  delegates 
from  other  parts  of  the  continent  were  incredulous  when  he 
told  them  that  British  Columbia  was  turning  out  lumber  and 
shingles  wholesale  by  electricity.  In  .\ugust  the  310-hp  mill  of 
the  Western  Corporations  made  a  trial  run  with  most  satis¬ 
factory  results.  This  mill  is  located  in  the  tall  timber  to  the 
northeast  of  the  city  of  North  Vancouver.  Other  mills  in  the 
vicinity  of  Vancouver,  with  their  horse-power,  are  as  follows : 
J.  Maddaugh’s  mill.  Boundary  Road,  shingles.  85  horse-power ; 
Gibbon’s  Shingle  Mill,  Pole  Line  Road,  30  horse-power;  B.  C. 
Mills  Company,  Burnaby  Lake.  200  horse-power ;  C.  T.  E.  Piper, 
Burnaby  Lake,  100  horse-power:  George  Doran,  Deer  Lake,  50 
horse-power;  McDonald  &  Bailey.  Higgins  Road.  125  horse¬ 
power;  C.  B.  Champion,  Ehurne,  40  horse-power:  Western  Cor¬ 
poration.  North  Vancouver,  310  horse-power;  W.  S.  Stuart. 
Front  Street,  65  horse-power:  W.  S.  Stuart,  McGee  Street,  40 
horse-power  (under  construction). 

The  majority  of  these  mills  are  portable  and  the  important 
feature  of  sawing  by  electricity  is  contained  in  this  fact.  By 
simply  stringing  a  wire  from  tree  to  tree  the  mill  can  be  moved 
on  as  the  timber  is  cut,  and  instead  of  the  expense  of  hauling 
the  logs  to  the  mill,  the  mill  can  be  moved  cheaply  to  the 
logs,  there  being  no  furnace  with  boiler  and  heavy  machinery 
as  fixture  impediments.  .Another  point  is  the  greater  safety 
from  fire  around  the  mill.  The  electric  portable  mill  promises 
also  great  developments  in  the  profitable  clearing  of  farming 
land  throughout  the  Fraser  Valley. 


New  York  Electrical  Trade  Schools. 

The  New  York  Electrical  Trade  Schools,  which  institution 
is  conducted  as  a  commercial  enterprise,  occupies  a  modern 
seven-story  building  at  ^9  West  Seventeenth  Street,  New  York. 


In  this  school  all  branches  of  the  electrical  trade  are  taught. 
While  the  instruction  is  essentially  practical,  elementary  theory 
is  not  neglected,  the  plan  being  so  to  combine  practice  and 
theory  in  the  instruction  that  a  graduate  is  provided  with  a 
mental  equipment  that  fits  him  to  meet  any  situation  that  is 
likely  to  arise  in  practice.  A  set  of  tools  takes  the  place  of  a 
set  of  books,  and  each  student  is  required  to  do  the  work  him¬ 
self,  under  the  guidance  of  a  competent  instructor. 

The  schools  originated  in  a  sugges'tion  made  by  a  prominent 
electrical  engineer  who  found  great  difficulty  in  obtaining 
skilled  workmen  to  carry  out  his  plans,  and  it  is  stated  that  the 
graduates  readily  find  employment.  The  schools  have  a  com¬ 
plete  equipment  of  machinery  and  acces.sory  apparatus,  stor¬ 
age  batteries,  etc. 

The  management  keeps  in  close  touch  with  the  latest  de¬ 
velopments  in  the  various  branches  of  the  school  work,  thus 
giving  the  students  the  benefit  of  up-to-date  methods  in  ac¬ 
complishing  results.  Each  individual  receives  personal  instruc¬ 
tion,  and  no  timeTimit  is  placed  on  any  of  the  courses.  This 
enables  the  relatively  sk)\v  pupil  to  derive  the  full  benefit  of  the 
instruction  and  become  more  thorough  in  his  work. 

The  instruction  covers  the  following  subjects:  Dynamo- 
electric  machinery;  interior  lighting  and  power  wiring;  arma¬ 
ture  and  motor  winding  and  construction ;  installation  and  care 
of  alternating  and  direct-current  generating  and  motor  plants ; 
electric  elevators,  pumps,  fans,  motors  and  heating  appliances; 
wireless  telegraphy ;  telephones,  telegraph,  annunciators,  bells ; 
storage  batteries,  automatic  block  signals,  etc. 

Steam  Consumption  Test  of  a  looo-kw 
Turbo-Generator  Unit. 

In  view  of  the  increasing  importance  of  steam  turbines  m 
electric  generating  equipments,  it  is  believed  that  the  follow 
ing  report  of  a  test  made  upon  a  turbo-generator  unit  installed 
in  the  Kokomo,  Ind.,  power  house  of  the  Kokomo  (Ind.), 
.Marion  &  Western  Traction  Company  will  prove  interesting. 
I'he  unit  consists  of  an  .\llis-Chalmers  Parsons  standard  hori 
zontal  turbine,  direct  connected  to  a  standard  .\llis-Chalme.rs 
looo-kw,  60-cycle,  two-phase,  2300-volt  alternator  designed  for  a 
."peed  of  i8co  r.  p.  m.  I  he  turbine  was  built  to  operate  nor- 


TURI«>-GE.NEKATOK  UNIT. 


nially  w’ith  a  steam  pressure  of  140  lbs.  per  sq.  in.  gauge  pres¬ 
sure  at  the  turbine  throttle,  dry-saturated,  and  a  vacuum  of  28 
ins.  of  mercury,  referred  to  a  30-in.  barometer  pressure  at  the 
exhaust  nozzle.  The  unit  is  designed  to  carry  an  overload  of 
50  per  cent  when  operating  under  the  above  steam  conditions 
and  at  100  per  cent  power-factor. 

During  the  test  the  generator  was  subjected  to  the  greatest 
load  obtainable,  which  amounted  to  only  about  one-half  of  the 
rated  output  of  the  machine.  The  results  of  the  tests  were  as 
follow’S : 


1.  Average  load  .  $58.3  K.  W. 

2.  Per  cent  of  rated  load .  5S-33  percent 

3.  Duration  of  test . _ .  4  hours 

4.  Steam  pressure  at  turbine  throttle .  136.4  gauge 

5.  Steam  pressure  at  turbine  inlet .  61.9  “ 

6.  Vacuum  turbine  exhaust .  26.59  inches 

7.  Barometer  .  28.98 

8.  \'acuum  at  turbine  referred  to  30-in.  barometer....  27.66 

9.  Revolutions  per  minute .  r,8oo 

10.  Total  water  used .  $5,662  pounds 

11.  Total  drip  .  450.6  “ 

12.  Boiler  leakage  . ._ .  5,344.6  " 

13.  Moisture  in  steam  by  calorimeter .  2.82  percent 

14.  Dry  steam  supplied  to  turbine  per  hour .  12,115  pounds 

15.  .Actual  consumption  of  dry  steam  per  kw-hour....  21.90  “ 


The  guaranteed  steam  consumption  for  one-half  load,  28-in 
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vacuum  was  24  lbs.  per  kw-hour,  so  that  the  results  of  the  test 
showed  that  the  actual  steam  consumption  was  2.1  lbs.  less  than 
I  he  guarantee. 


Lighting  an  Old  New  York  Bank. 

The  practice  in  New  York  City  is  to  tear  down  any  building 
over  25  years  old,  no  matter  how  solid  and  substantial  it  may 
be;  but  there  are  exceptions.  A  recent  renovation,  saving  one 
of  these  buildings,  is  that  effected  in  the  home  of  the  Sea-  ‘ 
men’s  Bank  for  Savings  at  74  and  76  Wall  Street,  which  has 
also  been  furnished  with  a  new  and  complete  lighting  system, 
for  which  Mr.  P.  G.  Watmough,  Jr.,  has  been  consulting  engi¬ 
neer. 

The  building  is  an  old-timer  for  New  York,  being  30  or  40 
years  old,  but  bids  fair  to  stand  as  many  years  more,  walls, 
partitions  and  floors  being  of  stone  or  brick  laid  in  Portland 
cement.  The  new  lighting  system  is  taken  from  the  New  York 
Edison  circuit  and  will  ultimately  probably  embrace  eleven  or 
twelve  hundred  lamps ;  the  present  installation  providing  for 
some  600  lamps. 

Generally  speaking,  the  halls  and  basement  lamps  are  shielded 
by  ground-glass  globes,  the  question  of  eye  ease  being  con¬ 
sidered  a  dominant  factor.  Movable  bookkeepers’  desks  are 
equipped  with  desk  standards,  each  carrying  half  a  dozen  or 
more  lamps  shielded  by  deep  porcelain  shades,  green  finish. 
The  desk  standards  are  provided  with  attachment  plugs  con¬ 
necting  with  a  drop  from  the  ceiling.  This  arrangement  was 
deemed  preferable  to  floor  connections,  permitting  of  subse- 
<iuent  changes  in  desk  location  without  the  necessity  of  altering 
the  electric  conduit  circuit. 

Owing  to  the  short  banking  hours,  general  illumination  in  the 
main  banking  room  will  usually  be  unnecessary,  but  provision 
is  made  from  ceiling  fixtures  carrying  high-power  Gem  lamps; 
the  directors’  room  and  lunch  room  being  similarly  treated. 
The  various  banking  windows,  cashier,  paying  teller,  etc.,  are 
«quipped  with  trough  Frink  reflectors,  carefully  designed  to 
shield  the  bookkeeper’s  eyes,  but  shining  into  customers’  eyes,  it 
being  desirable  to  illuminate  faces  of  the  latter  for  better  pur¬ 
pose  of  identification. 

The  entire  system  of  wiring  is  carried  in  rigid  iron  conduit, 
run  semi-exposed.  The  main  service  panel  is  supplied  with  a 
double  set  of  bus-bars.  All  the  banking  lights  are  taken  through 
one  meter,  which  feeds  to  one  of  the  busses.  Six  three-wire 
feeder  switches  tap  therefrom  supplying  as  many  independent 
distribution  cabinets  located  in  various  parts  of  the  building. 

The  remaining  set  of  bus-bars  connect  directly  to  feeders  for 
tenants  of  the  building,  the  latter  having  their  own  meters. 

In  addition,  several  small  motors  are  operated  for  ventilat¬ 
ing  fans,  book  carriers,  etc.  A  16-station  inter-communicating 
telephone  system  is  also  installed  for  the  officials  and  clerks. 

The  Nernst  Lamp  in  Relation  to  Artistic 
Treatment. 

'I'hrough  the  illuminating  engineer’s  influence  to-day  two 
tendencies  are  particularly  prominent — the  one  to  get  full  bene¬ 
fit  from  the  light  through  proper  distribution  and  diffusion, 
which  is  leading  to  a  selection  of  lamps  and  glassware  that 
throw  the  light  where  it  is  wanted ;  the  other  to  define  artistic 
treatment  and  to  bring  it  within  the  proper  limitations.  Though 
the  illuminating  engineer  has  plenty  of  problems  to  work  out 
he  is  singularly  fortunate  in  that  he  has  an  infallible  authority 
for  his  guidance — the  sun.  The  popular  slogan,  “back  to  na¬ 
ture,’’  does  not  apply  to  any  phase  of  our  civilization  more 
forcibly  than  to  lighting.  The  eye  has  been  accustomed  to 
sunlight  too  long  to  fail  to  protest  against  any  scheme  of  arti¬ 
ficial  lighting  that  produces  a  widely  different  effect.  The  sun 
not  only  shows  how  artificial  light  should  be  directed  and  dif¬ 
fused,  but  it  has  a  lesson  to  teach  in  artistic  treatment  as  w^ell. 
It  teaches  that  the  sources  of  light  should  be  preferably  out  of 
view,  and  in  lieu  of  this,  as  few’  as  possible  and  as  unobtru¬ 


sive  as  possible.  Careful  observers  will  agree  that  the  invisible 
source  is  the  best,  from  an  artistic  point  of  view,  and  that  the 
use  of  few  fixtures,  subordfriated  to  the  decorative  scheme,  is 
next  best. 

Artistic  treatment  has  been  given  considerable  attention  by 
architects  for  many  years,  but  has,  unfortunately,  in  the  ma¬ 
jority  of  cases  dominated  both  utility  and  the  relationship  of 
light  to  the  eye.  The  earlier  tendency  upon  the  part  of  archi¬ 
tects  and  decorators  towards  an  almost  unlimited  number  of 
light  sources  has  now  through  the  aid  of  the  illuminating  engi¬ 
neer  been  reversed ;  and  to-day  we  find  either  the  minimum 
number  of  sources  well  out  of  the  field  of  vision  or  a  concealed 
system  of  lighting  in  the  best  buildings. 

A  concealed  system  is  generally  expensive  and  frequently 
impracticable.  -A  system  of  a  few  large  and  efficient  units,  on 
the  other  hand,  is  less  expensive  than  one  of  many  small  units 
and  can,  with  little  thought,  be  so  worked  into  the  general 
decorative  scheme  as  to  become  a  part  of  it  and  add  to  its  gen¬ 
eral  attractiveness. 

Since  provision  for  a  lighting  system  is  necessary  in  planning 
any  decorative  scheme,  lighting  fixtures  have  perforce  become 
an  essential  part  of  decoration.  They  are  necessary  from  a 
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Utilitarian  point  of  view,  but  it  is  only  the  fixture  designed  in 
regard  to  the  harmony  of  the  general  scheme  that  would  be 
considered  necessary  to  artistic  appearance  alone.  A  good  test  is 
this:  If  the  fixture  adds  to  the  appearance  of  the  room  when  the 
lights  are  not  burning,  it  is  properly  artistic;  if  it  detracts 
from  the  appearance,  it  is  either  inartistic  in  itself  or  inartis¬ 
tic  in  its  relation  to  the  rest  of  the  decoration.  In  most  rooms 
and  especially  in  those  which  are  small  or  have  plain  ceilings, 
an  unbroken  field  is  better  than  one  which  is  broken  up  by  low 
hanging  pendants.  Highly  ornate  ceilings  in  large  rooms  will 
often  permit  the  use  of  pendants,  but  invariably  a  few,  sup¬ 
porting  large  single  units,  are  more  artistic  than  many,  sup¬ 
porting  small  units  either  singly  or  in  groups. 

Few  will  question  the  general  proposition  that  medium  sized 
or  large  units  are  more  desirable  in  producing  artistic  effects, 
but  until  the  advent  of  the  Nernst  lamp,  there  was  practically 
no  choice,  for  the  inadaptability  of  the  arc  to  interior  decora¬ 
tive  treatment  left  the  entire  field  to  the  incandescent.  At  any 
rate,  the  choice  of  a  system  for  use  in  fixtures  at  the  present 
day  lies  virtually  between  the  incandescent  and  the  Nernst — 
between  a  system  of  small  units  and  a  system  of  units  of  all 
sizes,  even  up  to  the  size  of  the  arc.  That  the' use  of  units  of 
intermediate  and  large  size  is  growing  in  favor  is  to  be  seen 
in  the  efforts  of  many  advocates  of  the  incandescent  system 
to  group  a  number  of  lamps  within  a  single  piece  of  glassware, 
so  as  to  reduce  the  number  of  sources.  While  this  treatment 
improves  the  artistic  appearance,  it  does  so  at  the  expense  of 
efficiency  for  general  illumination ;  and  only  a  very  limited 
number  of  incandescent  lamps  can  be  grouped  in  this  manner. 
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Taking  no  account  of  the  questions  of  efficiency  and  color,  it 
would  seem  that  the  Nernst  system  is  a  logical  one  for  attain¬ 
ing  such  effects,  permitting  always  the  use  of  a  single  unit 
instead  of  a  group  of  units. 

Alive  to  the  demands  for  more  artistic  fixtures  of  the  large 
unit  type  and  aware  of  the  possibilities  of  the  Nernst  system, 
owing  to  its  extreme  flexibility,  the  engineers  employed  in  the 
development  of  the  Nernst  lamp  have  never  lost  sight  of  the 
artistic  in  connection  with  its  improvements.  Husks  and 
canopy  housings  of  excellent  pattern  have  been  in  use  for  some 
time,  the  housings  being  used  for  lamps  placed  directly  against 
the  ceiling  and  the  husks  for  lamps  suspended,  preferably  by 
means  of  single  chains.  Though  the  latter  treatment  is  extreme¬ 
ly  simple  for  a  pendant  lamp,  it  is  doubtful  if  any  low-hang¬ 
ing  fixtures  more  generally  pleasing  to  the  artistic  sense  have 
ever  been  brought  out.  To  allow  a  wider  latitude  of  choice,  a 
great  many  new  types  of  pendant  and  bracket  fixtures,  both  for 
single  units  and  for  groups,  have  recently  been  designed,  and 
the  standard  lamp  bodies  and  canopy  housings  have  been  re¬ 
vised  in  pattern  to  conform  to  the  artistic  demands  of  the  day. 

While  the  various  elements  of  the  standard  lamp  are  ar¬ 
ranged  so  as  to  fit  into  a  cylindrical  body,  this  shape  is  by  no 
means  imperative,  as  may  be  seen  in  the  design  of  the  new 
ceiling  bowl  type  of  Nernst  lamp.  For  artistic  effect  in  use  on 
ceilings  of  medium  height,  there  is  no  fixture  more  pleasing 
than  the  ceiling  bowl,  consisting  as  it  does  of  nothing  more 
than  a  glass  hemisphere  with  a  supporting  band  attached  di¬ 
rectly  against  the  ceiling.  These  fixtures  have  been  in  use  for 
some  time  in  connection  with  incandescent  lamps,  with  low 
intensity  illumination,  unless  placed  very  close  together.  Now 
the  same  effect  is  attained  for  high  efficiencies  and  intensities 
by  the  adaptation  of  the  Nernst  lamp  to  this  fixture.  The  re¬ 
sult  is  accomplished  by  simply  spreading  out  the  elements  in  a 
lateral  direction,  retaining  all  the  characteristics  of  the  standard 
lamp.  Thus  a  ceiling  bowl  that  would  only  hold  three  or  four 
incandescents  is  made  to  contain  a  multiple  glower  Nernst. 


Electrically- Heated  Tools. 


Very  few  central-station  men  realize  the  possibilities  for  the 
introduction  of  electrically-heated  soldering  irons,  branding 
irons  and  other  special  tools  used  in  various  industrial  opera¬ 
tions  within  the  reach  of  the  central-station  company.  Such 
devices  have  been  commonly  looked  upon  as  useful,  but  not  of 
wholesale  enough  application  to  be  taken  up  very  seriously  by 
the  central-station  company  that  is  pushing  for  profitable  busi¬ 
ness.  The  number  of  soldering  irons  in  use  in  any  community 
is  little  realized.  Hardware  dealers  in  moderate-sized  cities 
order  soldering  coppers  by  the  ton.  This  in  itself  ought  to  give 
an  insight  into  the  possible  extent  of  this  business.  Further¬ 
more,  branding  is  becoming  more  and  more  common  among 
manufacturers  as  a  means  of  quickly  and  indelibly  labelling 
goods. 


The  advantages  of  electrically-heated  soldering  irons,  like 
the  advantages  of  electrically-heated  flatirons  for  household 
use,  are  much  more  apparent  to  industrial  establishments  which 
have  made  extensive  use  of  tffem,  than  to  the  casual 
observer.  It  is,  therefore,  not  out  of  place  here 
to  point  out  specifically  some  of  these  advantages 
in  order  that  central-station  companies  and  elec¬ 
tric  supply  dealers  may  be  able  to  advocate  in¬ 
telligently  the  use  of  electric  .soldering  irons.  To  begin  with, 
the  electric  iron  does  away  with  open  gas  or  gasoline  flames  or 
charcoal  fires  in  a  plant.  This  in  itself  is  frequently  enough  to 
get  it  introduced  on  account  of  its  safety.  The  great  inherent 
advantage  of  the  electric  soldering  iron,  however,  is  that  heat 
is  steadily  supplied  to  it,  and  if  the  iron  is  properly  adapted 
to  the  work  to  be  done,  it  is  kept  at  the  right  soldering  tem¬ 
perature  continuously,  so  that  there  is  no  stopping  to  change 
irons  and  no  defective  work  due  to  the  iron  cooling  down  below 
soldering  temperature  on  the  one  hand,  and,  on  the  other 
hand,  having  the  tinning  burned  off  by  overheating  while  over 
the  fire.  How  great  an  effect  this  has  on  the  work  is  illus¬ 


trated  by  the  experience  of  a  manufacturer  of  oil  lanterns,  who 
by  using  electric  soldering  irons  reduced  the  percentage  of 
leaky  oil  cans  from  5  per  cent  to  ^  per  cent,  and  this  per 
cent  was  not  due  to  defective  soldering.  The  output  was  also 
increased  about  5  per  cent  per  man,  as  compared  with  the 
previous  gas-heated  tools.  The  soldering  iron  with  a  gas 
burner  in  the  iron  is  clumsy  and  an  expensive  thing  to  main¬ 
tain,  because  of  its  size,  the  extra  air  pressure  needed  and  the 
accidental  burning  of  the  rubber  hose  connection  with  hot  irons. 
The  gas-heated  soldering  iron,  like  the  gas-heated  flatiron,  can 
never  hold  its  own  against  electrically  heated  irons.  Where 
several  irons  are  used,  the  vitiation  of  the  atmosphere  and  the 
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excessive  heat  from  the  open  flame  used  for  heating  irons  have 
driven  this  method  out  of  many  a  factory.  In  places  where  a 
large  amount  of  delicate  soldering  work  is  done,  as  in  a  tele¬ 
phone  switchboard  factory,  the  electric  soldering  iron  finds 
very  extensive  use.  Telephone  factories  in  Chicago  use  hun 
dreds. 

One  thing  must  always  be  remembered  in  the  introduction 
of  electric  soldering  irons,  however,  namely,  that  while  no  en¬ 
gineering  ability  is  required  in  connection  with  an  installation 
of  flame-heated  irons,  it  is  important  that  certain  engineering 
principles  be  regarded  in  connection  with  electrically-heated 
irons.  An  electrically-heated  iron  has  electrical  energy  con¬ 
tinuously  put  into  it  at  a  certain ‘rate.  If  the  work  required 
of  the  iron  is  too  rapid  for  this  rate  of  input,  cold  irons  and 
poor  soldering  will  result.  On  the  other  hand,  if  an  iron  which 
is  adapted  for  continuous  work  is  allowed  to  stand,  there  is  but 
little  opportunity  for  heat  to  be  conducted  away  from  it,  and  its 
temperature  will  rise  to  a  Very  high  point.  Different  irons 
are,  therefore,  required  for  continuous  and  for  intermittent 
work.  An  iron  for  intermittent  work  should  be  wound  for  a 
wattage  which,  when  the  iron  is  standing  with  current  turned 
on,  out  of  use,  it  will  be  but  little  higher  than  soldering  heat. 
When  used,  its  temperature  will,  of  course,  drop  rapidly ;  but 
for  intermittent  work  this  is  not  objectionable.  For  continuous 
work  the  w'attage  must  be  such  that  the  iron  can  be  kept  at 
soldering  heat  while  its  heat  is  being  constantly  conducted  away 
into  the  work  that  is  being  soldered.  These  characteristics  of 
the  electric  soldering  iron  which  make  some  engineering  judg¬ 
ment  necessary  in  their  selection  for  any  given  work,  are,  on 


the  whole,  desirable,  because  they  make  it  possible  for  the  fore¬ 
man  or  factory  superintendent  to  place  in  the  hands  of  indiffer¬ 
ent  workmen  irons  of  such  size  and  wattage  that  faulty  solder¬ 
ing  cannot  be  done  because  of  insufficiently  heated  irons. 

There  is  a  constant  temptation  for  some  workmen  to  use 
flame-heated  irons  which  have  cooled  beyond  the  point 
where  thoroughly  good  soldering  can  be  done,  no  matter  how 
much  instruction  they  may  receive  from  the  foreman.  With 
an  electrically-heated  iron  adapted  to  the  work  so  as  to  main¬ 
tain  soldering  temperature  no  matter  how  rapidly  workmen 
may  use  it  on  a  given  operation,  this  uncertainty  is  eliminated. 
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1  his  is  shown  by  the  results  in  the  lantern  factory  which  have 
been  before  mentioned.  In  fact,  in  all  kinds  of  work  with  the 
iron  maintained  at  a  high  enough  temperature,  poor  soldering 
becomes  almost  an  impossibility,  because  the  high,  even  tem¬ 
perature  of  the  iron  insures  a  good  job  with  but  a  touch  of  the 
iron. 

The  V'^ulcan  Electric  Heating  Company,  71  West  Jackson 
Boulevard,  Chicago,  to  which  we  are  indebted  for  the  interest¬ 
ing  data  above,  has  made  a  specialty  of  electric  soldering  irons, 
branders  and  similar  tools  for  industrial  purposes  for  the  past 
three  years.  The  various  sizes  of  soldering  irons  regularly 
made  are  shown  in  Fig.  1.  These  range  in  power  consumption 
fruin  53  watts  for  the  small,  long,  narrow-pointed  iron  for  inter- 
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mittent  telephone  switchboard  repair  work  to  330  watts  for  the 
largest  size,  equal  to  a  6-lb.  soldering  copper.  The  heating 
element  is  made  up  on  a  copper  core,  into  which  the  soldering 
tip  screws  with  a  conical  contact  to  insure  good  heat  conduc¬ 
tivity.  The  heating  element  has  a  copper  core  with  mica  insu¬ 
lation,  on  which  the  fine  wire  heating  coil  is  placed,  and  over 
which  a  steel  shell  is  placed  and  brazed.  The  leading-in  wdres 
are  taken  out  to  binding  posts  in  the  handle  through  lavite 
parts  which  keep  the  conductors  absolutely  separated.  Fig.  2 
shows  a  cross-section  of  the  iron  showing  the  arrangement  of 
binding  screws  inside  of  the  handle  and  the  w'ay  in  which  the 
handle  can  be  unscrewed  and  slipped  off  over  the  cord  to  ex¬ 
pose  the  binding  post.  This  is  a  very  substantial  mechanical 
arrangement.  The  heating  element  is  entirely  surrounded  with 
a  shell  brazed  shut,  so  that  .no  soldering  flux  fumes  can  enter. 
I'he  same  heating  element  and  handle  can  be  used  for  a  variety 
of  purposes,  most  notably  for  branding  tools  of  various  kinds. 
Figs.  3  and  4.  The  temperature  required  in  the  brander  is,  of 
course,  higher  than  that  required  in  a  soldering  tip,  consequent¬ 
ly  the  branding  tip  is  considerably  lighter  and  of  less  radiating 
surface  than  the  soldering  tip  for  a  given  sized  handle.  Fig.  4 
shows  a  form  of  brander  with  a  heating  element  in  the  tip,  this 
brander  being  too  large  for  the  usual  construction.  It  is  made 
for  branding  butterine  tubs  to  conform  with  the  recent  New 
Jersey  law.  .\n  amusing  example  of  the  time-wasting  make¬ 
shifts  that  manufacturers  will  resort  to  is  the  practice  of  one 
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shipper  of  butterine.  who  is  branding  his  tubs  with  coal-heated 
block  letters,  the  letters  being  heated  and  applied  one  at  a  time. 
Electric  branding  tools  for  packers  are  meeting  with  an  espe 
cially  large  sale  at  the  present  time,  as  they  can  be  used  in  any 
position  and  interfere  the  least  with  the  rapid  handling  of  meat 
of  any  brander  that  can  be  used.  Besides  the  regular  soldering 
and  branding  tools,  the  Vulcan  Electric  Heating  Company  is 
frequently  called  on  for  special  applications  where  electrically- 
heated  parts  are  required  in  industrial  establishments,  and  this 
company  is  making  a  specialty  of  meeting  such  industrial  re- 
<n  irements. 


Suspension  Type  of  Insulator  for  High 
V^oltage  Transmission. 

1  he  accompanying  illustrations  show  respectively  a  unit  of 
a  suspended  insulator  and  a  complete  insulator  in  place.  The 
insulator  is  said  to  have  an  ultimate  mechanical  strength  rang¬ 
ing  from  ic.oco  lbs.  to  12,000  lbs. 


KIG.  1. — UNIT  OK  SUSPENDKD  INSUI.AXOR. 

1  he  insulator  element  is  made  up  of  two  pieces  of  porcelain 
— a  short  inner  shell  and  an  outer  flaring  one.  These  shells 
are  tested  individually  at  a  potential  of  approximately  60,000 
volts  before  assembling  and  the  assembled  element  is  tested 
at  a  potential  in  excess  of  90,000  volts  for  a  period  of  five 
minutes.  In  order  to  approximate  actual  operating  conditions 
ruder  heavy  rain,  a  test  was  applied  upon  this  suspended  type 


ITG.  2. — ASSEMBLED  IN-  FIG.  3. — METHOD  OF  SUPPORTING 

SULATOR.  TEST  INSULATORS. 

Ilf  insulator  by  spraying  water  from  above  at  an  angle  of  ap¬ 
proximately  45  deg.  from  one  nozzle. 

As  water  could  not  be  sprayed  in  an  evenly  distributed 
manner  by  this  means,  six  nozzles  were  later  arranged  to  spray 
water  against  the  suspended  insulator,  comprising  five  units. 
.\s  an  additional  rain  test,  and  in  order  to  approximate  the 
conditions  of  heavy  fog  and  condensation  on  the  insulator, 
tliree  other  nozzles  were  also  placed  immediately  below  the 
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insulator  and  so  directed  as  to  throw  water  up  under  t^e  shells 
wetting  all  surfaces^  Under  this  condition  the  insulator  is  en¬ 
tirely  covered  by  a  film  of  wat*  r,  which,  due  to  its  high  re¬ 
sistance,  limits  the  flow  of  current  under  working  conditions 
to  a  very  small  amount.  To  determine  the.  current  flowing,  an 
ammeter,  capable  of  measuring  currents  of  very  small  value, 
was  inserted  in  the  high-tension  circuit.  Under  a  tension  of 
150,000  volts,  and  with  water  thrown  from  every  direction  and 
the  insulator  entirely  wet,  no  objectionable  leakage  was  shown 
upon  the  ammeter  and  the  potential  was  raised  to  very  nearly 
200,000  volts  without  injurious  arcing.  The  leakage  distance 
of  each  of  the  units  is  24  ins. 

The  insulator  and  accessories  illustrated  have  been  made  by 
the  Locke  Insulator  Manufacturing  Company,  of  Victor,  N.  Y., 
in  accordance  with  designs  furnished  by  Sanderson  &  Porter, 
engineers. 


Electric  Train  Lighting, 


An  electrically  lighted  train  is  one  of  the  advertised  luxuries 
of  modern  railway  travel  and  the  safety  and  convenience  of  in¬ 
dividual  electric  lamps  has  resulted  in  many  schemes  for  the 
generation  of  the  necessary  electricity.  In  practically  all  the 
methods  in  use  an  axle-driven  generator  or  single  steam-driven 
unit  on  the  baggage  car  or  engine  is  employed,  generally  in  con¬ 
nection  with  an  auxiliary  storage  battery.  The  General  Elec- 


Remote  Control  Switch 


The  Sundh  Electric  Company,  113  Cedar  Street.  \ew^  York 
City,  has  just  introduced  a  new  form  of  switch,  which  is  here¬ 
with  illustrated.  This  switch  has  been  designed  for  the  remote 
control  of  lighting  and  motor  circuits,  and  can  be  used  for 
either  direct  or  alternating  current.  By  its  use  the  running  of 
heavy  conductors  to  the  point  of  control  can  be  avoided. 

The  switch  is  designed  for  either  one,  two,  three  or  four 
poles.  The  action  is  as  follows :  I'he  closing  of  one  side  of 


FIG.  I. — 20-KW  TURBINE  SET,  LOCOMOTIVE  TYPE. 


trie  Company  manufactures  and  has  in  successful  operation  on 
several  of  the  leading  railroads,  a  small  Curtis  turbo-generator 
set  as  the  source  of  electricity.  For  suburban  service  or  con¬ 
tinuous  runs,  where  the  locomotive  is  not  detached,  this  set 
may  be  used  without  the  storage  battery,  thus  appreciably  re¬ 
ducing  the  first  cost  and  maintenance. 

The  inherent  simplicity  and  the  freedom  from  reciprocating 
parts,  which  are  characteristics  of  this  set,  make  it  of  value  in 
train  lighting.  Two  types  of  turbines  have  been  devised,  one 
intended  for  operation  directly  on  top  of  the  locomotive  boiler 
and  the  other  built  to  fit  compactly  in  the  baggage  car.  By 
mounting  the  turbine  on  the  locomotive  it  is  possible  to  make  the 
steam  connections  very  short  and  all  flexible  steam  connections 
are  eliminated.  On  the  other  hand,  if  the  design  of  the  loco¬ 
motive  is  such  that  there  is  not  room  for  the  turbine,  the  ab¬ 
sence  of  vibration  makes  it  feasible  to  place  the  unit  in  the 
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Armature 


FIG.  2. — REVOLVING  ELEMENT. 


baggage  car.  .  Being  very  compact  it  takes  up  little  space  and 
even  when  the  train  is  not  in  motion  there  is  no  vibration  such 
as  is  often  felt  in  the  passenger  coaches  if  a  small  reciprocat¬ 
ing  engine  is  used. 

Three  sizes  of  turbine  are  available  for  locomotive  service, 
namely,  15,  20  and  25  kilowatt  sets.  These  sets  have  only  two 
bearings,  the  revolving  element  being  a  single  unit  without 
couplings.  The  bucket  wheel  is  machined  from  a  solid  blank 
of  forged  steel  and  has  three  rows  of  buckets  cut  in  its  per¬ 
iphery.  It  is  forced  with  a  taper  fit  on  the  shaft  just  outside  of 
the  main  bearing.  The  governor  screwed  on  the  shaft  be¬ 
yond  the  wheel,  acts  as  a  nut  to  hold  the  wheel  in  place.  / 

The  shaft  where  it  passes  through  the  wheel  casing  is 


REMOTE  CONTROL  SWITCH 


the  two-way  pilot  switch  closes  the  circuit  to  one  of  the  sole¬ 
noids  which  becomes  energized  and  causes  the  core  to  move 
against  the  action  of  the  toggle  spring,  which  when  past  its 
center  causes  the  knife  blades  to  enter  the  clips  with  a  snap. 

The  toggle  action  also  opens  the  circuit  to  the  energized 
solenoid  after  the  w'ork  has  been  completed,  and  closes  the  cir¬ 
cuit  to  the  other  solenoid.  This  latter  action  prevents  arcing 
at  the  controlling  switch,  as  it  will  never  have  to  open  a  circuit. 
By  the  closing  of  the  other  siflp  of  the  pilot  circuit,  the  oppo¬ 
site  effect  is  produced. 


I  . 


increase  the  coal  consumption,  it  is  quite  true  to  say  that  this 
increas#  in  the  consumption  is  so  little  as  to  have  caused  no 
comment  by  railroad  officials,  or  complaint  from  locomotive 
firemen. 

Conditions  vary  widely  in  different  installations,  and  the 
extra  duty  imposed  upon  the  fireman  on  account  of  matters  en¬ 
tirely  apart  from  the  lighting  of  the  train,  such  as  the  weight 
of  the  train,  condition  of  the  weather,  condition  of  the  track, 
etc.,  entirely  overbalance  the  amount  of  extra  coal  he  has  to 
liandle  on  account  of  the  insignificant  steam  consumption  of 
the  steam  turbines. 


packed  with  a  special  form  of  metallic  packing  and  screw  glands 
are  provided  for  taking  up  wear  on  the  packing.  The  bearings 
are  ball  seated  and  babbitt  lined.  The  main  bearing  is  pro¬ 
vided  with  thrust  washers  at  each  end  to  maintain  the  align¬ 
ment  of  the  buckets  and  to  take  up  thrust  due  to  shocks  in 
coupling  cars.  Lubrication  of  the  bearings  is  effected  by  oil 


Alternating  Current  Arc  Lamp  for  Multiple 
Circuits. 


The  multiple  circuit  alternating-current  arc  lamp  made  by 
the  Westinghouse  Electric  &  Manufacturing  Company  is  of 
the  rocker  arm  type  as  distinguished  from  lamps  operated  by 
a  direct  lift.  The  magnet  consists  of  a  single  coil  with  an 
E-shaped  armature.  The  fireproof  winding  is  suspended  from 
the  central  tube  by  phosphor-bronze  springs  and  is  also  pro¬ 
vided  with  loops,  each  loop  changing  the  current  by  one-half 
ampere  when  cut  in.  The  armature  is  designed  to  give  a  uni¬ 
form  pull  throughout  its  entire  range  and  is  suspended  from  the 
rocker  arm  by  a  spring.  The  rocker  arm  is  supported  on  the 
phosphor-bronze  pivots,  the  bearing  itself  being  supported 
from  the  central  tube.  The  dash  pot  is  of  the  vacuum  type 


FIG.  3. — GOVERNOR,  NON-CONDENSING  TURBINE. 

rings  dipping  in  wells  of  large  capacity,  and  special  means  are 
provided  to  prevent  oil  throwing. 

The  governor  is  of  the  centrifugal  type  and  operates  a  valve 
through  an  oil  lubricated  ball  and  socket  joint  and  a  single 
lever  of  simple  construction.  This  valve  controls  the  whole 
supply  of  steam  to  the  nozzles.  In  order  to  guard  against  ex¬ 
cessive  over-speed  in  case  of  accident  to  the  main  governor,  an 
emergency  valve  is  also  provided.  This  is  tripped  by  centrif¬ 
ugal  device  called  the  emergency  spring,  two  of  which  are 
mounted  on  the  governor  frame. 

As  this  set  is  exposed  to  the  weather,  it  is  entirely  enclosed 
and  is  provided  with  a  fan  for  ventilation.  Special  precautions 
have  been  taken  to  exclude  rain  and  snow.  Large  covers  are 
provided  over  the  governor,  main  bearing  and  brushes.  These 
are  similar  to  those  used  on  railway  motors,  being  packed  with 


FIG.  I. — LAMP  WITH  DOOR  OPEN.  FIG.  2. — LAMP  MECHANISM. 

with  a  hollow  graphite  plunger.  The  clutch  rod  and  balance 
weight  are  attached  to  the  opposite  end  of  the  rocker  arm 
from  the  armature.  The  clutch  consists  of  a  porcelain  ring 
enclosed  in  a  copper  Band.  The  door  shown  in  Fig.  i  forms 
one-third  of  the  case  and  affords  ready  ^access  to  all  parts  of 
the  mechanism.  It  is  strengthened  and  braced  to  insure  rigidity 
and  when  closed,  forms  a  water-tight  joint.  The  lamp  switch 
is  shown  in  Fig.  3.  The  handle  of  the  switch  is  pressed  from 
composition  metal  and  an  inverted  cup  which  forms  part  of  the 
handle  covers  the  opening  in  the  cap  and  prevents  leakage  at 
this  point.  The  switch  blade  is  formed  of  vulcabeston  with  a 
copper  button  moulded  in  its  end  and  so  placed  that  a  move¬ 
ment  of  the  handle  brings  it  in  contact  between  the  head  of  a 
brass  bolt  to  which  one  binding  post  is  secured  and  a  heavy 
piece  of  spring  brass  attached  io  the  central  tube.  The  choke 
coil  is  attached  to  a  metal  punching  which  forms  the  base  of 


FIG.  4. — TRAiN  LIGHTING  SET  INSTALLED  IN  BAGGAGE  CAR. 

felt  and  fastened  with  special  clamps  requiring  no  tools  to 
loosen. 

For  the  baggage  car  the  sets  are  of  the  same  general  con¬ 
struction  as  the  locomotive  type  machines,  except  that  no  rain 
shields  or  special  ventilating  features  are  provided.  The  25 
and  35  kilowatt  sets  have  forced  lubrication.  Oil  rings  are 
also  provided  as  an  auxiliary. 

While  it  would  be  absurd  to  contend  that  the  introduction 
of  steam  turbines  on  locomotive  or  in  baggage  cars  does  not 


Recent  Improvements  in  Electroplating 
Apparatus. 


the  hanger  so  that  the  housing  of  the  central  tube  is  relieved 
of  its  weight.  The  coil  is  made  up  of  a  number  of  separate 
coils  on  a  laminated  iron  core  and  provides  sufficient  reactive 
resistance  for  use  on  120-volt  circuits.  The  voltage  adjust¬ 
ment  is  shown  in  Fig.  2.  A  flexible  cord  connected  to  one 
lamp  terminal  has  upon  its  lower  end  a  screw  connector  which 
is  connected  to  one  of  the  loops  between  adjacent  windings 
of  the  choke  coil.  Each  loop  gives  a  variation  of  from  to  5 
volts,  depending  upon  the  line  voltage  and  the  current  for  which 


Although  electro-deposition  is  one  of  the  oldest  arts  in 
which  electricity  is  practically  employed,  some  remarkable 
improvements  have  been  made  in  it  during  the  past  few  years. 
One  of  the  most  novel  of  these  is  a  mechanical  device  for  plat¬ 
ing  small  articles,  such  as  screws  or  pins,  which  formerly  had 
to  be  strung  by  hand  on  wires  or*  plated  in  baskets.  These  are 
now  dumped  into  a  porous  barrel  placed  into  the  plating 
solution  and  revolved  by  machinery.  While  plating  barrels 
are  not  entirely  new,  the  one  shown  in  the  illustration  is 
noteworthy  in  being  a  commercial  device  depositing  metal  uni¬ 
formly  and  reducing  the  time  of  operation. 

The  electroplating  apparatus  of  the  Hanson  &  Van  Winkle 
Company,  Newark,  X.  J.,  consists  of  a  tank  containing  the 
solution,  in  which  a  barrel  made  of  perforated  wood,  wicker¬ 
work  or  other  suitable  material  is  completely  submerged.  Into 
this  barrel  the  articles  to  be  plated  are  dumped,  and,  consequent- 


FIG.  3. — INTERIOR  OF  LAMP  CAP,  SHOWING  SWITCH, 

the  lamp  is  adjusted.  The  lamp  may,  therefore,  be  adjusted 
in  small  steps  for  operation  on  potentials  between  100  and  120 
volts.  Both  the  voltage  adjustment  and  the  adjustment  for 
7200  or  16,000  alternations  are  within  easy  reach  of  the  door. 
The  upper  carbon  sheath  is  electrically  connected  to  the  central 
tube  by  means  of  a  flexible  cord.  The  gas  check  is  made  of 
metal  with  a  lava  center  and  also  serves  to  carry  the  single 
side  rod  and  inner  globe  support. 


Miniature  Arc  Lamp 


The  accompanying  illustration  shows  a  miniature  arc  lamp 
brought  out  by  the  American  Arc  Lamp  Company,  of  Kala¬ 
mazoo,  Mich.  A  feature  of  the  lamp,  aside  from  its  size,  is  the 
fact  that  the  unit  system  of  resistance  is  employed  in  its  con¬ 
struction.  There  are  many  lamps  now  on  the  market  employ¬ 
ing  this  system  of  resistance;  but  these  are  composed  mostly 
of  from  two  to  four  units.  In  the  American  lamp  the  resistance 
is  made  up  into  12  units,  any  one  of  which  can  be  detached 
and  replaced  with  the  same  ease  as  a  cartridge  fuse.  This 


FIG.  I. — MECHANICAL  ELECTRO- PLATER. 

ly,  make  contact  with  the  cathode  terminals  which  are  suspended 
from  the  conducting  shaft  inside  the  barrel  by  means  of  short 
sections  of  chains.  The  barrel  is  revolved  by  a  pulley  outside 
of  the  tank,  and  while  the  deposition  of  the  metal  on  the 
articles  is  going  on,  they  are  being  tumbled  about,  until,  by 
the  time  the  work  is  completed,  they  have  taken  on  a  com¬ 
paratively  bright  polish.  This  polish,  which  is  incidental  to  the 
plating,  and  which  may  be  called  a  by-product,  is  a  very  valuable 
feature,  since  it  saves  buffing  in  many  instances  and  therefore 
the  further  handling  of  the  pieces. 

All  of  the  faults  found  in  previous  apparatus  of  this  kind 
have  been  remedied,  the  working  parts  having  been  greatly 
simplified  and  the  exposed  conducting  surfaces  reduced  to  a 
minimum.  Although  the  drive  is  on  the  outside,  which  elimi¬ 
nates  running  the  belt  in  the  solution,  the  plating  barrel  is 
easily  and  quickly  removable  at  any  time  without  throwing 
off  the  belt  or  in  any  way  interfering  with  the  drive.  This 
result  is  accomplished  by  the  use  of  a  feather  and  clutch  on 
the  shaft  just  inside  the  tank — that  is,  the  end  of  the  pulley- 
shaft  is  slotted  and  the  end  of  the  shaft  to  which  the  basket 
is  attached  slips  into  it  so  that  when  they  are  thus  joined 


MINIATURE  ARC  LAMP. 

makes  the  replacement  and  adjustment  of  the  resistance  an 
easy  matter.  Another  feature  of  the  lamp  is  a  rotary  switch 
having  four  points  of  contact  so  as  to  guard  against  arcing. 
The  lamp  is  equipped  with  either  5/16-in.  carbons  or  V^-in. 
carbons  and  has  a  nominal  rating  of  from  400  to  600  candle- 
power.  It  thus  fills  a  gap  between  the  highest  candle-power  in¬ 
candescent  lamp  and  the  standard  enclosed  arc  lamp.  The 
lamp  is  built  for  multiple  circuits  only  and  for  direct  current, 
the  alternating-current  lamp  not  having  been  developed  as  yet. 
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together  both  revolve  as  though  made  of  a  solid  piece.  The 
metal  portions  sustaining  and  rotating  the  barrel  are  covered 
with  hard  rubber,  the  electrical  contact  between  the  source  of 
current  and  the  shaft  or  work  rod  carrying  the  flexible 
cathcxle,  contacts  being  made  through  the  hangers  and  shaft 


FIG.  2. — I  I  RVKl)  KLECTRU-FLATER. 

connections.  Where  very  light  work  it  to  be  plated,  celluloid 
barrels,  with  small  holes  punched  very  closely  together,  are 
used.  For  medium-sized  work,  wood  barrels  are  generally  used, 
and  if  the  articles  require  a  heavy  deposit,  so  that  they  can  be 
buffed  and  polished,  the  barrels  are  cylindrical  in  form;  if, 
however,  it  is  only  necessary  to  impart  a  preliminary  polish 
to  the  articles  to  be  plated,  baskets  octagonal  in  shape  give  the 
best  results.  For  heavy  work,  such  as  parts  of  stoves,  etc., 
barrels  of  wood  are  employed. 

Silver,  nickel,  copper,  brass  and  zinc,  in  fact,  all  solutions, 
with  the  possible  exception  of  gold,  have  been  successfully 
operated  with  these  electro-mechanical  plating  devices,  and 


HG.  3. —  MECHA.Ml.M.  Kl.El  TUC-FI.ATl  XG  APFARATUS. 

for  galvanizing  small  articles,  such  as  bolts,  nuts,  washers, 
etc.,  there  is  no  quicker  or  cheaper  method. 

I'he  dimensions  of  the  barrels  vary  from  14  ins.  in  diameter 
.iiul  24  ins.  in  length  to  24  ins.  in  diameter  and  48  ins.  in  length. 

With  the  increased  demand  by  manufacturers  for  nickel- 
plating  equipments  the  tendency  has  been  to  use  larger  tanks 
and  these  require  anodes  of  increased  dimensions.  To  meet 
these  conditions  properly  many  arrangements  have  been  tried, 
the  usual  ones  being  to  crowd  a  large  number  of  plates  into 


the  tanks  or  to  use  irregular  forms  of  anodes  with  cumber¬ 
some  attachments.  These  experiments  led  to  the  invention 
of  anodes  having  elliptical  cross-sections  by  the  Hanson  & 
Van  Winkle  Company,  and  where  its  mechanical  electroplating 
apparatus  is  used  the  free  ends  of  the  elliptic  anodes  are 
curved  as  shown.  It  is  obvious  that  these  curved  elliptic  anodes 
are  practically  equi-distant  from  the  work  at  all  times,  for  they 
practically  surround  the  barrel  or  basket,  while  their  peculiar 
shape  and  relatively  small  cross-section  permit  of  a  much  more 
even  distribution  of  the  metal  and  a  better  circulation  of  the 
solution.  Two  speeds  are  provided  for  the  mechanical  electro¬ 
plater,  the  high  speed  being  used  where  the  articles  to  be  plated 
are  without  sharp  edges  and  can  be  tumbled  very  rapidly. 
The  slower  speed  is  used  for  more  delicate  work. 


High  Voltage  Switch  and  Circuit  Breaker 

The  Kelman  high-voltage  switch  and  circuit  breaker,  illus¬ 
trated  herewith,  is  the  result  of  careful  research  and  rigid  tests 
under  all  conditions  arising  in  constant  service  on  systems  of 
large  capacity.  The  switch  is  made  witli  any  number  of  poles 
desired,  each  in  a  separate  tank,  and  with  a  double  horizontal 
break  in  each.  The  fixed  contacts  are  mounted  on  porcelain 
insulators  of  special  design,  giving  very  high  insulation  and 
ample  mechanical  strength,  the  insulators  being  mounted  on  a 
wooden  support  placed  well  down  in  the  oil.  The  movable 
contacts  are  attached  to  a  rod  of  treated  wood,  and  between 
this  rod  and  the  operating  mechanism  is  a  porcelain  insulator. 
The  leads,  which  are  thoroughly  insulated  with  varnished  cam¬ 
bric,  are  brought  out  through  the  cover  in  porcelain  tubes  ex¬ 
tending  well  above  the  surface. 

The  operating  mechanism  consists  of  a  simple  arrangement 
of  levers,  perfectly  counterbalanced,  making  the  switch  or  cir¬ 
cuit  breaker  very  easy  to  operate.  The  contact  blades  are  part 


HIGH-VOLTAGE  SWITCH. 

of  a  simple  pantograph  hy  means  of  which,  while  the  move¬ 
ment  of  the  operating  mechanism  is  in  a  vertical  direction,  the 
break  is  in  a  horizontal  direction  and  occurs  well  down  in  the 
oil.  The  circuit  breaker  is  the  same  as  the  sw'itch,  except  for 
the  addition  of  the  tripping  mechanism,  and  springs  for  open¬ 
ing  the  breaker  when  tripped.  The  tripping  mechanism  is 
very  simple  in  design  and  is  so  made  that  it  is  necessary  for 
the  trip  coils  to  exert  only  a  slight  pull  to  release  it  while  at 
the  same  time  it  is  secure  against  accidental  opening.  It  cannot 
lie  held  in  a  closed  position  when  an  overload  or  short  circuit 
exists  on  the  line,  as  the  instant  contact  is  made,  the  action  of 
the  trip  coils  disconnects  the  handle  and  the  breaker  opens. 

radical  departure  from  the  general  practice  of  using  ex¬ 
pensive  series  transformers  in  the  line  and  energizing  the  trip 
coils  from  their  secondaries,  is  made  in  placing  the  trip  coils 
directly  in  the  line,  the  movable  core  being  thoroughly  insu¬ 
lated  from  the  tripping  mechanism.  For  star-connected  sys¬ 
tems  a  coil  is  placed  on  each  leg  of  the  circuit,  any  one  of  which 
will  trip  the  breaker  in  case  of  trouble  on  that  wire  only.  For 
delta-connected  systems  two  coils  only  are  necessary  with  each 
breaker. 

This  is  probably  the  fi-s‘  I'i'^’i-voltagc  circuit  breaker  to 
be  operated  by  means  of  trip  coils  placed  directly  in  the  line, 
dispensing  with  the  need  of  series  transformers.  All  parts  are 


capacity  for  the  testing  of  these  insulators  intended  for  ex¬ 
tremely  high  voltages  upon  which  the  Lima  Company  is  con 
centrating  its  attention. 


accessible.  The  entire  construction  is  such  that  repairs  can  be 
made  in  the  shortest  possible  time. 

These  switches  and  circuit  breakers  are  manufactured  by 
J.  N.  Kelman,  Los  Angeles,  Cal. 


Automatic  Mechanical  Coal  Shovel 


The  Electric  Soldering  Iron 


The  accompanying  illustration  shows  the  Caldwell  automatic 
mechanical  coal  shovel,  brought  out  by  the  Sarco  Fuel  Saving 
&  Engineering  Company,  Cedar  and  West  Streets,  New  York. 
Unlike  other  stokers  on  the  market,  the  shovel  strews  the  coal 
on  the  grate  much  after  the  manner  of  hand  firing.  A  re¬ 
ciprocating  arm  deposits  small  charges  of  coal  on  an  apron 
in  front  of  a  pendulous  shovel,  the  edge  of  which  swings 
close  to  the  bottom  of  the  apron.  The  shovel  is  drawn  back¬ 
ward  by  a  cam  and  tappet  to  a  point  of  release,  when  it  is 
swung  swiftly  forward  under  the  action  of  a  spring.  In  pass¬ 
ing,  the  shovel  swipes  the  coal  lengthwise  a  distance  depend¬ 
ing  upon  the  tension  of  the  spring  onto  the  grate.  A  stronger 
degree  of  tension  is  imparted  to  the  spring  at  each  throw  by  a 
simple  mechanism  so  that  the  coal  is  thrown  at  each  throw  to  a  cor¬ 
respondingly  farther  distance  upon  the  grate.  The  change  from 
greatest  to  least  tension,  as  well  as  the  many  intervening  degrees 
of  tension,  is  made  automatically.  With  an  allowance  of  one 


In  order  to  heat  the  tip  of  a  soldering  copper  electrically  one 
must  depend  upon  the  thermal  conductivity  of  the  metal,  which 
means  that  the  heating  element  must  be  raised  to  a  temperature 
somewhat  in  excess  of  the  required  temperature  of  the  tip — 
about  550  degs.  Fahr.  In  the  Economy  electric  soldering  iron, 
illustrated  herewith,  the  heating  element  is  a  wire  of  special 
alloy  insulated  with  mica.  It  is  so  placed  in  a  hollow  section 
of  the  copper  that  the  heat  produced  is  rapidly  conducted  to 
the  tip  of  the  iron  with  the  minimum  amount  of  loss.  The 
temperature  elevation  of  the  heating  element  above  the  tem- 


ECONOMY  ELECTRIC  SOLDERING  IRON. 

perature  of  the  tip  being  low  the  useful  life  of  the  iron  is 
long.  Moreover,  the  surface  for  radiating  the  heat  being 
properly  proportioned  for  the  power  normally  consumed  in  the 
heating  element,  the  temperature  of  the  tip  cannot  rise  above  a 
certain  safe  value,  even  when  the  iron  is  left  in  circuit  con¬ 
tinuously.  Each  iron  is  equipped  with  flexible  leads  of  the 
best  approved  cord,  the  terminals  of  which  are  brazed  directly 
to  the  heater.  The  plug  to  which  the  other  terminals  are  at¬ 
tached  is  also  of  an  approved  form,  and  it  is  stated  that  the 
entire  construction  has  been  approved  by  the  fire  department. 

This  type  of  iron  is  being  put  on  the  market  by  the  electri¬ 
cal  department  of  the  Art  Machine  Company,  Fulton  Street, 
Brooklyn,  N.  Y. 


Insulators  for  High  Potentials 


The  insulator  shown  herewith,  made  by  the  Lima  Insulator 
■Company,  of  Lima,  N.  Y.,  is  intended  for  use  on  lines  carrying 
electrical  energy  at  pressures  of  100,000  to  150,000  volts.  They 
have  been  designed  and  patented  by  Mr.  F.  M.  Locke  for  service 
above  the  ioo,ooo-volt  potential.  They  have  been  tested  up  to 
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AUTOMATIC  MECHANICAL  COAL  SHOVEL  FOR  BOILERS. 


shovel  to  about  each  3  ft.  width  of  furnace,  the  result  is  said 
to  be  a  very  uniform  distribution  of  the  coal  to  all  parts  of 
the  grate  regardless  of  its  length  or  width.  It  is  evident 
from  the  above  description  that  the  shovel  bears  no  relation 
whatever  to  the  grate  and  hence  differs  radically  from  the 
usual  stoker.  Its  function  is  merely  to  replace  hand  firing  by 
mechanical  firing  and  any  type  of  grate  whatever  may  be  used 
in  the  furnace.  Cleaning,  ash  removal,  etc.,  are  performed 
exactly  as  in  the  case  of  hand-fired  furnaces.  The  shovel  is 
adapted  for  all  kinds  of  coal,  from  the  best  to  the  poorest,  and 
is  especially  useful  in  firing  the  smaller  sizes  of  anthracite. 
Inasmuch  as  the  same  size  and  number  of  doors  are  furnished 
as  in  hand  firing,  the  latter  can  be  resorted  to  at  any  moment. 
The  shovels  may  be  operated  from  a  motor  or  steam-driven 
shaft  as  in  the  case  of  mechanical  stokers. 


INSULATOR  FOR  HIGH  POTENTIALS. 

300,000  volts  with  heavy  spray  without  arcing  and  without 
showing  the  usual  static  stresses,  and  are  approved,  as  efficient 
by  electrical  engineers  for  this  class  of  work.  Mr.  Locke  has 
installed  at  Lima,  N.  Y.,  a  450.000-volt  transformer  of  large 
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Industrial  and  Commercial  News 


Commercial  Intelligence. 


THE  WEEK  IN  TRADE. — Commercial  activity  was  gener¬ 
ally  satisfactory,  and  negotiations  for  fall  and  winter  trade 
show  no  loss  of  confidence  as  to  the  future.  At  a  few  points 
the  weather  has  not  favored  crops.  Extremes  of  aluindant 
moisture,  cool  weather,  or  continued  drouth  are  noted  in  dif¬ 
ferent  sections,  causing  improvement  in  some  instances,  ar¬ 
resting  development  in  others,  and  in  places  working  damage 
of  a  more  or  less  serious  character.  Fall  jobbing  trade  has 
improved  at  most  large  centers,  yet  there  is  a  noticeable  under¬ 
current  of  conservatism  in  buying.  Several  New  England 
mills  lack  adequate  water  power  because  of  the  prolonged 
drouth,  and  the  money  market  retards  numerous  undertakings. 
Collections  are  also  slower  in  some  cases  because  of  the 
financial  situation.  Railway  earnings  thus  far  reported  for 
.August  exceed  last  year’s  figures  by  7.1  per  cent,  and  foreign 
commerce  at  the  port  of  New  York  for  the  week  shows  gains 
of  $5,211,691  in  imports  and  $874,571  in  exports  as  compared 
with  the  corresponding  week  last  year.  The  metal  markets 
experienced  no  particular  changes  during  the  week.  New 
business  in  structural  material,  mostly  for  bridge  work,  is 
good,  and  further  heavy  orders  are  pending.  Demand  for 
steel  rails  was  slack.  The  slowness  of  collections,  particu¬ 
larly  jrom  the  railroads,  is  a  source  of  complaint  throughout 
the  entire  iron  and  steel  trade.  Copper  is  lower.  Electrolytic 
is  quoted  at  as  low  as  17^  cents,  which  quotation  is  i  cent 
per  pound  under  the  figures  at  this  time  last  year.  Some  busi-* 
ness  was  done  with  Europe,  where  stocks  are  said  to  be  short, 
but  domestic  trade  is  light.  Consumption  here  has  declined, 
and  if  is  stated  that  producers’  stocks  are  very  heavy.  The 
closing  quotations  are:  i8J4c.  for  Lake;  17^^-  for  electro¬ 
lytic  and  i7J4c.  for  casting  stock.  Bradstreet’s  reports  167 
business  failures  during  the  week,  against  153  in  the  w-eek 
previous  and  138  in  the  corresponding  week  last  year. 

INSULATED  WIRES. — A  series  of  articles  on  insulated 
wire  manufacture  is  appearing  in  the  India  Rubber  World, 
from  the  pen  of  a  “practical  man.”  The  following  passage  is 
of  interest  to  users  of  wires  and  cables :  “The  chemist  is  of 
the  greatest  value  in  disclosing  adulterations  when  they  occur 
in  the  various  minerals  used  in  compounding.  He  can  tell  you 
a  whole  lot  about  percentages  of  resins  in  new'  gums,  and  has 
assisted  materially  in  the  selection  of  such  as  are  peculiarly 
suitable  for  wire  insulation.  To  him  are  sent  samples  of  all 
the  factory  compounds,  that  the  percentage  of  free  sulphur 
and  acetone  extract  may  be  of  record.  He  is  also  interested 
in  the  specific’  gravity  of  each  compounded  stock,  and  knows 
to  what  extent  a  given  gum,  or  mineral,  or  shoddy,  affects  its 
insulation  qualities,  elasticity  and  durability.  Always  he  has 
to  keep  in  mind  that  compositions  that  do  not  make  for  good 
insulation  are  of  no  value  in  this  business,  how’ever  great  their 
(jualifications  in  other  directions  may  be.  Consequently  he 
favors  compounds  containing  zinc,  lime,  magnesia,  antimony, 
pentasulphide,  etc.,  because  they  tend  to  improve  insulation. 
His  laboratory  experience  makes  him  acute  in  diagnosing 
hard  cases.  An  illustration :  A  superintendent  went  to  his 
chemist,  much  perturbed  because  a  certain  standard  stock  had, 
in  less  than  a  year’s  use  on  wire,  shown  marked  signs  of  de¬ 
terioration.  Review  of  the  history  of  the  compound  checked 
up  all  right  to  a  date  when  a  new  gum  costing  somewhat  less 
than  the  first  used  had  been  substituted.  Early  samples  and 
electrical  tests  had  been  satisfactory,  but  chemical  analysis 
now  discovered  an  unusual  percentage  of  free  sulphur  in  the 
insulation,  and  that  the  new  gum  contained  a  large  proportion 
of  resin.  In  view  of  the  fact  that  the  compounder  could  not 
have  leased  his  formula  on  the  possible  resin  in  the  gum,  the 
chemist  suggested  that  the  extra  resin  had  absorbed  such  a 
proportion  of  the  sulphur  item  in  the  compound  as  to  leave 
an  insuflicient  quantity  for  vulcanization ;  hence  it  followed 
that  the  insulation,  being  under-vulcanized,  lacked  the  one 
element  necessary  to  its  durability,  and  ‘perished’  prematurely.” 


STEAM  RAILROAD  ST.\TISTICS.— That  useful  publi¬ 
cation,  Poor’s  Manual  for  1907,  just  issued,  contains  2000 
pages,  and  its  statistics  of  the  American  railway  systems  for 
the  year  ending  1906  are  highly  interesting  and  instructive. 
The  average  receipts  per  passenger  per  mile  in  1906  was  2.01 1 
cents,  as  against  2.028  cents  in  1905.  The  average  revenue 
per  ton  per  mile  in  1906  was  0.766  cents,  as  against  0.784  cents 
in  1905.  The  total  length  of  steam  railroads  completed  on 
Dec.  31,  1906,  was  222,635.18  miles,  as  against  217,341.02  miles 
at  the  close  of  1905,  an  increase  of  5,294.16  miles.  The  actual 
construction  during  the  year  was  5,516.70  miles,  but  the  net  in 
crease  was  smaller  owing  to  mileage  abandoned,  transferred 
to  side  track,  or  equipped  wdth  electricity.  The  increase  in 
bonded  debt  during  19^  was  $425,845,877,  the  total  funded 
debt  of  the  steam  railroads  of  the  United  States  being  $7,- 
851,107,778  at  the  close  of  1906,  as  against  $7,425,261,901  at  the 
close  of  1905.  The  increase  in  capital  stock  was  $364,452,151, 
total  stock  at  the  close  of  1906  being  $7,106,408,976,  as  against 
$6,741,956,825  at  the  close  of  1905.  The  total  increase  in  liabil¬ 
ities  of  all  kinds,  including  stock,  mortgage  bonds,  real  estate 
and  equipment  bonds  and  floating  debt,  was  $1,199,615,367. 
The  total  assets  of  the  steam  railroads  of  the  United  States 
at  the  close  of  1906  was  $17,534,381,633,  an  increase  of  $1,241,- 
500,810.  The  surplus  of  assets  over  liabilities  was  $76(3.014,237, 
an  increase  of  $41,885,443  during  1906. 

THE  STEEL  TRADE  is  an  index  of  general  conditions. 
Mr.  C.  M.  Schwab,  discussing  it,  says:  “I  am  optimistic  and 
my  optimism  is  based  on  the  fact  that  during  the  past  30  years 
in  which  I  have  been  identified  with  the  steel  and  iron  business, 
there  has  been  a  constant  increase,  almost  year  by  year,  and 
it  is  not  going  to  stop  now.  Bear  in  mind  that  the  more  steel 
there  is  in  use  the  more  there  is  required.  It  takes  2,000.000 
tons  of  rails  each  year  to  replace  the  worn-out  rails.  Increased 
railroad  facilities  which  the  normal  growth  of  the  country 
requires  means  increased  demand  for  rails.  The  extension  of 
our  railroads  is  obviously  necessary,  and  the  increase  in  our 
steel-producing  capacity  follows  as  a  matter  of  course.  The 
increase  in  demand  will  most  assuredly  go  on,  and  those  who 
saw  1,000,000  tons  of  steel  used  in  1880,  14,000,000  tons  in  1900, 
and  nearly  25,000,000  tons  in  1907  will  live  to  see  the  time, 
not  so  many  years  hence,  when  we  shall  need  50,000,000  tons 
of  steel.  I  am  bullish  on  the  future,  extremely  bullish.  .\11 
records  in  the  steel  and  iron  trade  will  be  eclipsed  in  the  not 
too  distant  future.  Do  not  misunderstand  me.  We  may  have, 
we  shall  have,  recessions,  but  the  ultimate  result  is  never  in 
doubt.  There  will  be  continued  increase  in  demand  and  in¬ 
crease  in  output.” 

LARGE  CAR  SHOPS. — The  New  York  &  Queens  County 
Railroad  will  develop  a  tract  of  about  ten  acres  of  meadow 
land  on  the  north  side  of  Jackson  Avenue,  about  an  eighth  of 
a  mile  west  of  the  new  Flushing  bridge,  which  was  recently 
purchased  from  the  Degnom  Contracting  Company.  It  is  the 
intention  of  the  company  to  spend  about  $250,000  in  establish¬ 
ing  at  this  point  a  large  and  complete  storage  yard  and  repair 
shop  for  cars  in  Queens  Borough.  The  plant  is  to  care  for 
the  cars  on  the  Jackson  Avenue,  Corona,  Jamaica  and  College 
Point  lines,  and  on  the  Whitestone  and  Bayside  extensions 
when  completed.  These  lines  are  the  most  important  belonging 
to  the  company. 

McKesson  &  ROBBINS.  of  New  York,  have  commis 
sioned  Dodge  &  Day,  engineers  and  constructors,  of  Phila¬ 
delphia,  to  make  the  additions  to  their  present  power  plant. 
The  addition  will  include  a  new  engine,  generator  and  neces¬ 
sary  ch-anges  in  the  piping,  wiring,  etc.  Messrs.  Dodge  &  Day 
ipade  a  report  on  power  requirements  for  this  concern  some 
time  ago,  and  the  present  work  is  the  result  of  that  report 

TROLLEY  IN  ASIA. — .\n  American  consul  in  Asia  writes 
that  permission  for  the  construction  of  an  electric  railway  has 
been  granted  in  his  district.  The  length  of  the  proposed  line 
is  about  70  miles,  and  the  estimated  cost  is  about  $700,000. 
Details  can  be  obtained  from  the  U.  S.  Department  of  Com¬ 
merce  and  Labor,  Bureau  of  Manufactures. 
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BIG  CUT  IN  COPPER.— On  Tuesday  of  this  week,  the 
United  Metals  Selling  Company  reduced  its  quotation  on 
electrolytic  from  22  to  18  cents  a  pound.  At  the  same  time, 
Lake  copper  was  cut  to  cents.  The  same  quotations 

were  announced  by  Phelps,  Dodge  &  Company.  Both  these 
concerns  have  adhered  to  the  quotations  announced,  when  the 
price  of  copper  was  cut  from  around  26  cents  a  pound  in  July, 
and  the  consequence  has  been  that  they  have  seen  the  metal 
accumulate  while  their  rivals  sold  at  reduced  prices  all  that 
the  narrow  market  would  take.  The  United  Metals  Selling 
Company,  which  markets  about  60  per  cent  of  the  copper 
output  of  this  country,  has  sold  very  little  copper  since  last 
February  and  March,  when  the  manufacturers,  fearing  a 
shortage  of  supply,  loaded  up  with  sufficient  metal  to  last,  as 
they  thought,  until  the  end  of  June.  About  that  time  the 
demand  from  the  consumers  began  to  fall  off,  and  the  metal 
then  contracted  for  by  the  manufacturers  has  lasted  them  ever 
since.  A  considerable  number  of  the  wire  and  sheet-metal 
makers  have  copper  enough  to  last  until  October,  it  is  thought, 
and  the  prediction  is  heard  that  the  selling  companies  may 
have  to  come  down  still  further  before  the  users  of  the  metal 
felt  inclined  to  buy  in  quantity.  It  was  said  at  the  office  of 
Phelps,  Dodge  &  Company  that  large  lots  of  electrolytic  copper 
had  been  sold  for  September  delivery  at  18  cents,  and  that  the 
offer  held  good  for  October  delivery.  The  largest  part  of  the 
copper  sold  at  this  figure  is  for  export.  On  the^New  York 
Metal  Exchange,  copper  was  quoted  on  Tuesday  at  17^4  to 
18  cents  for  Lake  and  \’]}A  to  for  electrolytic. 

POWER  IN  SOUTH  CAROLINA.— Dr.  W.  Gill  Wylie, 
president  of  the  Southern  Power  Company,  has  been  South  in 
conference  with  Mr.  W.  S.  Lee,  vice-president  of  the  company. 
Dr.  Wylie  says  it  is  impossible  for  the  Southern  Power  Com¬ 
pany  to  develop  power  quickly  enough  for  the  demand.  The 
45,000  electrical  horse  power  of  the  Catawba  and  Great  Falls 
stations  has  already  been  contracted  for  and  new  calls  for 
pow'er  are  received  almost  daily.  He  says  all  the  men  that  can 
be  advantageously  worked  are  now  busy  at  Rocky  Creek,  S.  C., 
and  that  the  output  of  this  plant  will  be  double  that  at  Ninety 
Nine  Islands,  S.  C.,  on  the  Broad  River.  When  the  Rocky 
Creek  plant  is  completed  the  company  will  in  a  measure  be  able 
to  supply  the  demand  of  cotton  mills  in  North  and  South 
Carolina  for  power,  and  will  give  more  time  to  the  develop¬ 
ment  of  the  smaller  power  sites  at  Fishers  Creek,  Watteree, 
etc.,  which  in  all  totals  about  150,000  hp.  The  Southern 
Power  Company  is  selling  its  output  at  $20  a  hp-year,  which 
is  only  half  that  the  mill  owner  is  paying  for  service  to-day. 
An  idea  of  what  this  means  may  be  got  by  estimating  the  total 
capacity  of  the  mills  in  North  and  South  Carolina  at  200,000 
hp,  for  which  the  mill  owners  have  been  paying  $8,000,000, 
but  with  the  power  at  $20  a  hp-year  a  net  saving  of  $4,000,000 
per  annum  will  be  made  in  these  two  states,  which  will  cut 
some  figure  in  the  competition  with  Northern  mills. 

AMERICAN  ELECTRICAL  WORKS.— It  is  announced 
that  the  American  Electrical  Works  at  Phillipsdale  is  to  be 
enlarged,  the  E.  K.  Watson  Company  having  just  received  the 
contract  for  the  erection  of  three  large  buildings  and  a  175-foot 
chimney.  The  erection  of  these  additional  buildings  on  the 
Seekonk  has  been  made  necessary  by  the  Washburn  Wire  Com¬ 
pany’s  intention  to  vacate  the  present  Auburn  buildings,  re¬ 
cently  purchased  by  the  General  Fire  Extinguisher  Company. 
The  Washburn  Wire  Company  is  a  subsidiary  company  of 
the  American  Electrical  Works  and  the  location  chosen  is 
close  beside  that  of  the  latter  company.  The  new  buildings 
will  include  a  wire  mill  164  feet  long,  71  feet  wide  and  two 
stories  in  height,  an  annealing  mill  90  feet  long  and  84  feet 
wide  and  one  story  in  height,  and  a  large  boiler  house  150 
feet  long  and  50  feet  in  w:  1th.  In  conjunction  with  this  a 
brick  smokestack  will  be  erected  which  will  be  173  feet  in 
height  with  a  flue  of  7j4  feet.  The  wire  mill  is  to  be  of 
standard  mill  construction  with  a  steel  truss  roof  so  as  to  have 
a  clear  span  and  the  building  will  contain  many  wire  doors 
in  order  to  furnish  an  abundance  of  light.  All  the  modern 
appliances  will  go  into  the  construction,  including  up-to-date 
sanitary  accommodations.  The  boiler  house  will  have  a  steel 
truss  roof  supported  on  steel  posts  with  a  12-inch  curtain  wall. 

DOWNIEVILLE,  CAL.,  POWER. — Work  has  commenced 
on  a  large  dam  at  Gold  Lake  for  the  Sierra  Mercantile  Mining 
&  Power  Company,  a  corporation  that  proposes  to  furnish  power 
to  operate  a  short  line  electric  railroad  between  Marysville  and 


RenO',  through  the  Yuba  pass.  A  similar  dam  is  to  be  con¬ 
structed.  at  Long  Lake,  in  Plumas  County,  and  the  pipe  will  be 
laid  down  Gray  Eagle  Creek,  which  will  converge  at  the  power 
plant  with  a  similar  pipe  line  down  Fraser  Creek  from  Gold 
Lake,  where  all  the  waters  will  be  combined  and  utilized.  The 
contour  of  the  ground  permits  of  this  being  done  with  facility. 
There  is  no  record,  it  is  claimed,  of  any  fall  equaling  this  yet 
in  any  electrical  construction,  and  it  will  require  but  a  small 
volume  of  water  to  accomplish  under  such  tremendous  head 
results  that  would  require  many  times  larger  volume  of  water 
under  lower  pressure.  The  power  plant  will  be  located  on 
the  Feather  River,  near  Denton,  on  the  line  of  the  Western 
Pacific  Railroad.  In  addition  the  company  owns  the  waters  of 
the  Four  Bear  Lakes  and  Long  Lake  in  Plumas  County.  These 
waters  are  situated  about  2000  feet  above  the  power  plant,  and 
six  miles  distant.  The  combined  waters  of  these  lakes  are 
capable  of  generating  about  20,000  hp. 

WESTERN  ELECTRIC  AND  COPPER.— The  Western 
Electric  Company  is  alleged,  in  the  Boston  Advertiser,  to  have 
been  largely  responsible  for  the  change  in  sentiment  among 
the  copper  consumers.  The  American  Brass  Company  furnishgs 
the  bulk  of  the  copper  wire  for  the  Western  Electric  Company 
and  it  had  covered  that  company’s  prospective  wire  requirements 
with  the  metal  up  to  July  i.  The  Western  Electric  Company, 
how'ever,  last  June  cancelled  all  its  wire  orders  and  left  the 
American  Brass  Company  with  more  copper  on  hand  than  it 
needed.  The  result  was  that  the  company  immediately  asked  the 
refineries  to  defer  shipments,  a  situation  which  disarranged  plans 
all  along  the  line.  Th&.  Edison  Company,  of  Boston  which  uses 
about  1,000,000  pounds  of  copper  a  year  in  its  finished  form,  will 
not  be  in  the  market  as  a  purchaser  of  copper  again  this  year. 
B'arly  in  March  the  company  purchased  about  450,000  pounds 
of  finished  copper  at  high  prices  which  places  its  supplies  in 
such  a  position  that  no  further  copper  will  be  needed  until  the 
new  year. 

LIGHTING  IN  SAN  FRANCISCO.— The  Board  of  Super¬ 
visors  of  San  Francisco  have  awarded  the  contract  for  furnish¬ 
ing  light  to  the  municipality  to  the  San  Francisco  Gas  & 
Electric  Company.  The  rates  are  as  follows ; — Each  separate 
gas  lamp  per  night,  $0,087.  For  each  separate  arc  lamp  per 
night,  $0.20713.  For  gas  for  public  buildings  per  1000  cubic 
feet,  $0.60.  For  electric  energy  for  public  buildings  and  for 
motor  purposes,  per  kilowatt  hour,  $0.04.  The  company  is  to 
light  the  streets  with  no  less  than  4210  gas  lamps  and  idiO 
electric  arc  lamps  or  more.  Of  the  arc  lamps  1366  shall  burn 
all  night  and  250  may  be  extinguished  at  midnight,  but  only 
with  the  Supervisor’s  consent.  The  total  payments  made  to 
the  company  must  not  exceed  the  amount  of  the  appropriation, 
$275,000. 

A  LARGE  SIGN. — One  of  the  largest  electric  signs  in  the 
world  has  just  been  erected  by  the  Oliver  Chilled  Plow  Works 
at  South  Bend,  Ind.  This  sign  surmounts  the  plow  com¬ 
pany’s  new  five  story  warehouse,  extending  the  entire  length 
of  the  building,  a  distance  of  250  feet.  The  highest  point  in 
the  letters  in  the  trade-mark  portion  of  the  sign  is  at  the 
center.  42  feet  above  the  base  line,  and  the  letters  in  the  word 
“Oliver”  and  “Works”  are  each  81  feet  high  and  14  feet  wide. 
The  trade-mark  is  also  shown  in  a  plow  59  feet  in  length. 
A  total  of  3200  lamps  is  required  to  properly  illuminate  this 
mammoth  sign  and  the  light  sent  out  casts  its  rays  over  the 
entire  quarter  of  the  city  in  the  neighborhood  of  the  Oliver 
factory. 

KANSAS  CITY  ENGINEERING.— The  engineering  firm  of 
Burns  &  McDonald  has  removed  its  offices  from  the  Dwight 
Building  to  821-3  Scarritt  Building,  Kansas  City,  Mo.  At  its 
new  location  it  is  desirous  of  securing  new  editions  of  all 
trade  catalogues  that  bear  on  waterworks,  sewers  and  electric 
lighting  and  power.  It  has  recently  received  bids  for  sew¬ 
ers  at  Fayetteville,  Ark.,  and  is  now  preparing  plans  and  speci¬ 
fications  for  the  remodeling  of  the  waterworks  at  Concordia, 
Kan. 

EXPORTS  TO  GERMANY.— In  July,  1906,  the  value  of 
American  electrical  apparatus  exported  to  Germany  was 
$20,992;  in  July,  1907,  it  was  $20,906.  The  corresponding  values 
of  electrical  machinery  were  $4,321  and  $5,495. 

DEVELOPMENT  IN  INDIA.— The  Bombay  Government 
is  granting  a  license  to  Killick,  Nixon  &  Co.,  of  Bombay,  for  the 
supply  of  electrical  energy  for  all  purposes,  including  traction, 
in  the  cantonments  of  Poona  and  Kirkee. 
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POWER  IN’  IHE  SIERRAS. — With  regard  to  the  new 
plans  just  noted  for  operating  the  Sacramento  Division  of  the 
Southern  Pacific  by  electricity,  the  following  dispatgh  from 
Stockton,  Cal.,  has  special  interest  ;  “The  unlimked  manner  in 
which  money  is  being  spent  on  the  construction  of  what  is 
now  known  as  the  Stanislaus  Electric  Power  Company  System 
in  Tuolumne  county  has  led  to  the  belief  that  the  Southern 
Pacific  Railroad  officials  are  preparing  to  operate  their  trains 
by  electricity.  They  have  been  quietly  w'orking  on  the  proposi¬ 
tion  for  months  under  cover,  but  the  tip  is  out  here  that  the 
railroad  owns  all  four  of  the  big  Sierra  systems.  For  months 
money  has  been  spent  in  Tuolumne  county  in  large  sums.  Some 
assert  that  the  expenditures  on  the  new  power  line  have  already 
reached  over  $3,000,000.  The  work  has  been  carried  on'  regu¬ 
larly  on  a  most  expensive  scale.  Large  reservoirs  are  being 
constructed  and  a  costly  power  line  is  being  completed.  Large 
towers  will  be  used  instead  of  the  usual  poles.  It  is  estimated 
that  $10,000,000  will  be  spent  on  this  undertaking  alone.  While 
it  has  been  surmised  that  the  Southern  Pacific  has  had  in  view 
suitable  points  for  establishing  large  electric  plants,  it  has  only 
just  become  known  that  work  was  being  carried  on  with  that 
end  in  view.  The  four  large  systems  will  be  located  as  follows ; 
One  just  east  of  Sacramento,  the  second  in  Tuolumne  county, 
the  third  in  Fresno  county  and  the  fourth  in  Kern  county. 
The  latter  will  supply  power  for  the  southern  part  of  the 
state,  while  the  others  will  give  power  for  the  northern  part  of 
California,  as  w'ell  as  all  of  the  branch  lines  in  this  state.  It 
has  been  learned  that  E.  H.  Harriman  has  plans  for  a  fifth 
station  in  the  Sierra,  west  of  Lake  Tahoe,  to  supply  power  for 
the  trains  crossing  the  mountains.  About  $6,000,000  is  to  be 
expended  on  this  plant.  It  will  be  located  on  the  Rubicon 
River,  which  empties  into  the  -American  River,  and 
will  supply  the  Lake  Tahoe  Railroad.  It  will  be  known 
as  the  Rubicon  Power  &  Water  Company,  and  has  al¬ 
ready  a  permit  from  the  Bureau  of  Forestry,  which  controls 
the  reserve  in  the  canon.  This  particular  system  will  also 
bring  power  to  Stockton,  Sacramento,  Marysville,  Oakland 
and  other  points.  When  all  of  these  plants  are  completed  the 
Southern  Pacific  will  have  an  exceptionally  strong  chain  of 
electric  system  throughout  California  and  can  supply  an  im¬ 
mense  amount  of  power,  in  addition  to  operating  all  of  its 
railroads.” 

(lERMAX  TRADE  ACTIVITY.— Lieut.  C.  L.  Carden,  of 
the  U.  S.  Revenue  Service,  has  been  investigating  German  trade 
conditions  with  a  party  of  American  manufacturers  and  pro¬ 
fessors.  The  two  principal  conclusions  reached,  in  which  al'. 
the  members  of  the  American  party  agree,  are  the  extraor¬ 
dinary  prosperity  and  extreme  industrial  advancement  of 
Germany.  All  of  the  thirty-five  works  visited  were  crowded 
with  orders,  some  of  them  having  orders  for  years  ahead. 
The  Alsatian  Construction  Company  of  Mulhausen,  employing 
<jcoo  persons,  has  orders  until  late  in  1910.  It  was  at  Mul¬ 
hausen  that  the  Americans  found  gas  engines  being  constructed 
up  to  3000  horse-power.  Lieut.  Carden,  who  visited  350  German 
works  in  1903  as  a  machinery  expert  for  the  St.  Louis  Ex¬ 
position,  was  able  to  contrast  what  he  saw  during  his  present 
tour  with  what  he  saw  four  years  ago.  He  said  that  the  work¬ 
shop  efficency  here  had  increased  almost  up  to  too  per 
cent,  the  manufacturers  everywhere  having  applied  American 
methods  of  getting  the  highest  capacity  out  of  tools  and 
machines.  He  found,  however,  that  the  Germans  employ  fewer 
-American  machine  tools,  most  of  those  now  in  use  having  been 
made  in  Germany,  although  the  highest  class  -American  tools 
are  still  imported.  The  feeling  among  the  manufacturers  of 
the  party  was  that  the.  United  States  will  e-xperience  difficulty 
in  beating  Germany,  and  that  the  .American  superiority  in 
systems  of  work  and  machinery  of  a  few  years  ago  has  well- 
nigh  been  overcome. 

VVESTINGHOUSE  ELECTRIC. — The  July  business  of  the 
Westinghouse  Electric  &  Manufacturing  Company  was  con¬ 
siderably  above  the  average.  The  latest  information  from  East 
Pittsburg  stated  that  the  railway  department  alone  showed  a 
record  for  orders  booked  approximating  about  $2,500,000. 
Among  these  were  two  of  more  than  ordinary  importance.  The 
Brooklyn  Rapid  Transit  Company  contracted  for  400  electric 
railway  motors,  200  of  which,  of  200  horse-power  each,  are  for 
the  elevated  railroad  cars,  while  the  balance  of  60  horse-power 
each,  will  be  surface  car  equipment.  In  connection  with  the 
elevated  car  equipment,  the  company  will  also  furnish  the 
Westinghouse  multiple  unit  control.  The  other  large  order 


came  from  the  Schoepf  interests  of  Cincinnati,  which  control 
one  of  the  largest  urban  and  interurban  electric  railway  sys¬ 
tems  in  ihi^  CO.  operating  cars  in  eastern  and  central  Ohio 
and  ^i-iiliern  m-.;!ana.  1  his  o.der  includes  a  complete  equip¬ 

ment  of  electrical  apparatus  for  24  sub-stations,  consisting  of 
rotary  transformers,  transformers  and  switchboard  appliances, 
as  well  as  four  Westinghouse  turbo-generators  aggregaiing 
26,000  horse-power. 

SE.ATTLE  LIGHTIN’G  PL.AXT. — The  municipal  lighiing 
plant  of  Greater  Seattle,  now  supplying  energy  to  2000  incan¬ 
descent  street  lamps  of  30  cp  each,  520  arc  lamps  of  2000  cp,  in 
addition  to  lighting  all  municipal  buildings,  including  the  city 
hall,  police  station,  public  library,  water  stations,  public  school 
buildings  and  6691  private  consumers,  will  be  trebled  in  capacity 
by  Feb.  i.  The  lighting  plant  was  completed  in  January,  1906, 
when  the  street  lighting  contract  was  taken  over  from  the 
Seattle  Electric  Company,  the  1 1  street  lighting  circuits  being 
gradually  increased  until  now  there  are  24.  Establishment  of 
the  plant  was  made  possible  through  a  bond  issue  of  $840,000. 
The  constant  demand  for  an  increase  of  service  became  so 
insistent  that  a  bond  issue  of  $600,000  was  deemed  necessary 
in  order  to  bring  the  plant  up  to  the  requirements,  and  it  is 
from  this  issue  the  present  additions  will  be  made.  The  plant 
now  has  a  capacity  of  3000  kw  and  the  addition  of  two  new 
machines  will  increase  this  to  11,000  kw.  Half  of  this  increase 
in  capacity  will  be  available  by  the  first  of  the  year,  and  the 
remainder  a  month  later.  Mr.  L.  B.  Youngs  is  superin¬ 
tendent. 

-APP-ARATUS  FOR  IXDIA. — United  States  Consul-General 
W.  H.  Michael  writes  as  follows  from  Calcutta:  The  Punjab 
Government  has,  under  the  Indian  Electricity  -Act,  granted  a 
license  to  the  Punjab  Power  .Association  for  the  supply  of  elec¬ 
tricity  to  the  city  civil  station  and  suburbs  of  Lahore.  In  the 
Government  order  granting  the  license  the  Association  is  stated 
to  be  represented  by  the  following  gentlemen:  Maj.-Gen.  Beres- 
ford  Lovett,  C.  B..  C.  S.  I.,  R.  E.,  of  Simla ;  Sir  I  homas 
Highham,  K.  C.  I.  E.,  of  Clifton,  Bristol;  Mr.  W.  R.  Shaw,  of 
Upper  Xorwood,  London,  and  Prof.  C.  .A.  Carus-Wilson, 
of  Westminster,  London.  The  two  former  are  retired  Indian 
officials  who  had  long  service  in  this  country. 

WESTIXGHOUSE  ORDERS.— A  large  contract  for  light¬ 
ing  plant  at  Milan,  Italy,  has  been  allotted  to  the  Societe 
-Anonyme  W'^estinghouse.  The  machinery  to  l)e  supplied  will 
include  5000-hp  steam  turbines,  with  three-phase  generators. 
Another  Italian  order  has  been  received  from  the  Societe 
•Anonyme  d’Electricite  Rag.  Carlo  Zanichi  et  Cie.,  of  Bergamo. 
Northern  Italy,  calling  for  the  installation  of  a  power  generat¬ 
ing  station.  The  machinery  will  inch  (L*  two  2000-hp  turbo- 
alternating  sets,  three-phase.  The  Westinghouse  Company  has 
also  received  a  contract  in  competition  with  British  firms  for 
the  electrification  of  the  East  India  Railway  Company’s  shops 
at  Lillooah-  British  India. 

NEW  PLANT  FOR  COLUMBUS,  OHIO.— Broad  plans  are 
said  to  be  contemplated  by  the  People’s  Municipal  Power  & 
Light  Company,  which  was  incorporated  on  -Aug.  15.  The  pro¬ 
moters  expect  to  use  the  surplus  water  power  from  the  munici¬ 
pal  storage  dam  north  of  the  city  to  operate  a  generating  plant, 
with  an  auxiliary  steam-power  plant  for  use  when  water  is  low. 
In  return  for  this  power  the  company  plans  to  furnish  energy 
at  a  low  figure,  perhaps  five  cents  per  kilowatt-hour,  the  price 
for  which  the  city  contended  some  time  ago  with  the  Columbus 
Railway  &  Light  Company.  The  municipal  pole  lines  would  also 
be  utilized  by  the  company,  thus  eliminating  another  item  of  ex¬ 
pense. 

LONG  DIST-ANCE  TELEPHONY. — Advices  from  Boston 
state  that  the  American  Telephone  &  Telegraph  Company  has 
opened  its  long  distance  line  between  Kansas  City  and  Den¬ 
ver,  thus  closing  what  has  been  known  as  the  “gap”  between  the 
Eastern  and  Western  telephone  regions,  l  lie  opening  of  this 
new  line,  however,  will  not  make  possible  a  coast-to-coast  tele 
phone  service.  In  fact,  the  new  route  will  be  almost  entirely 
used  for  local  long  distance  service  between  the  terminal  cities. 

N.APHTHA-DRIVEN  DYN.AMOS. — The  Bureau  of  Manu¬ 
factures  is  in  receipt  of  a  request  from  a  X’^ew  York  business 
man  that  he  be  placed  in  communication  with  firms  manufactur¬ 
ing  naphtha  motors  with  dynamo  attachment  for  electric  light¬ 
ing.  The  apparatus  is  to  be  shipped  to  Russia. 
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I'he  American  Telephone  &  Telegraph  Company  has  no  lines 
in  the  extensive  Western  and  Pacific  States  territory  beyond 
Denver,  so  that,  while  it  would  be  physically  possible  to  get 
a  telephone  message  from  Denver  to  Seattle  or  San  Francisco, 
it  would  be  over  the  circuitous  routes  of  the  toll  lines  of  the 
various  local  Bell  companies,  thus  requiring  one  or  more 
relays.  At  the  present  time  telephone  communication  between 
Boston  and  Omaha,  which  is  a  little  further  West  than  Kansas 
City,  is  no  uncommon  occurrence  over  the  long  distance  wires  of 
the  American  Telephone  Company.  As  matters  stand  to-day. 
even  were  a  long  distance  line  run  from  Denver  to  the  Pacific 
Coast,  it  would  not  be  possible  to  talk  from  Boston  to  San 
I'rancisco  without  relays  unless  a  Pupin  circuit  does  it  in  the 
near  future. 

.NORTHWESTERN  ELECTRICAL  COMPANY.— .Accord¬ 
ing  to  Seattle,  Wash.,  papers  a  large  electrical  manufacturing 
plant  will  be  erected  by  the  Northwestern  Electrical  Company,  in 
the  south  end  of  the  city,  somewhere  along  the  line  of  the  Inter- 
rrban.  within  the  ne.xt  few  months.  The  articles  of  incorpora¬ 
tion  have  been  taken  out.  The  capital  stock  is  $250,000,  and 
the  incorporators  are:  .A.  Chilberg,  E.  C.  Kilbourne,  Nelson 
Crimsley.  L.  B.  Steadman,  E.  .A.  Ernst,  E.  W.  Forrester,  .A.  E. 
Ransom,  (i.  E.  Smith.  S.  .A.  Flower.  The  company  takes  over 
;i!l  patents,  property  and  rights  of  the  Seattle  Electrical 
lle.uing  &  Manufacturing  Company,  a  concern  that  has  been 
doing  l)i>iness  for  some  time.  .A.  E.  Ransom  has  been  retained 
as  general  manager  of  the  company,  and  J.  E.  Smith  will  be 
secretary  and  sales  manager. 

POWER  FOR  OREGON. — It  is  stated  that  plans  have  been 
practically  completed  for  the  erection  of  a  $1,000,000  power 
plant  on  the  headwaters  of  the  Sandy  River,  a  few  miles  east  of 
Portland.  Ore.,  to  furnish  electric  power  for  the  United  Rail¬ 
ways,  which  is  building  an  interurban  line  between  Portland 
and  Salem.  Negotiations  are  said  to  be  now  on  with  Eastern 
capitalists  for  the  purpose  of  financing  the  construction  of  the 
plant. 


Financial  Intelligence. 

rilE  WEEK  IN  W.ALL  STREET. — The  stock  market  was 
strong  and  showed  some  disposition  to  respond  to  the  influence 
of  promised  relief  to  the  money  situation  from  the  L’nited 
States  treasury.  1  he  prospective  success  of  the  new  4V2  per 
cent  i>sue  of  New  Yo*-k  City  bonds  was  also  a  factor,  and  the 
gener.d  list  was  not  influenced  materially  by  the  adverse  posi¬ 
tion  of  the  New  York  local  traction  combination.  Metropolitan 
Street  Railway  touched  a  new  low  point  on  Friday,  going  to 
55,  several  points  lower  than  on  Aug.  17,  when  it  made  its 
sttisational  drop  of  jg  points  from  the  last  previous  sale  several 
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weeks  earlier.  The  weakness  was  explained  l)y  new  rumors  of 
a  receivership  for  the  .New  York  City  Railway,  which  guaran¬ 
tees  a  7  per  cent  dividend  on  the  .Metropolitan  stock.  The 
stock  subsequently  recovered  some  of  the  loss.  Some  attention 


was  paid  to  the  speeches  made  by  Governor  Hughes  of  New 
York,  criticizing  hasty  methods  in  legislation  or  administration 
in  connection  with  business,  as  well  as  to  the  opinions  of  the 
federal  judges  in  North  Carolina  and  .Alabama,  wdierein  tlui 
powers  of  the  national  courts  in  such  matters  as  the  con¬ 
troversies  which  have  arisen  in  those  states  are  firmly  upheld. 
Trading  was  mainly  confined  to  a  few  leading  issues,  Reading. 
Union  Pacific  and  .Amalgamated  Copper  being  the  most  prom¬ 
inent  in  the  active  list.  Electric  and  traction  stocks 
showed  firmness  and  strength,  most  of  them  closing  at  the 
highest  quotations  of  the  week.  General  Electric  made  a  net 
gain  of  6yi  points;  Brooklyn  Rapid  Transit  5'4  and  luter- 
borough-Metropolitan.  common  and  preferred.  i54  and  7^4. 
respectively.  The  closing  quotations  of  Sept.  3  are  given  in  the 
accompanying  table. 

ELECTRIC  LIGHT  EARNINGS.— Stone  &  Webster  report 
the  earnings  of  the  following  companies  for  the  month  of 
June,  and  for  the  twelve  months  ended  June  30,  1907,  compared 
as  follows ; 


EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BROCKTON. 


Tune  gross  . 

.  $14,172 

$11,341  Inc. 

$2,831 

June  net  . 

S.476 

3,824  Inc. 

1,652 

June  surplus  overcharges . 

4,06s 

3,083  Inc. 

982 

12  months  gross . 

.  i7g,2i6 

*57.564  Inc. 

21,652 

12  months  net . 

.  67,771 

49.391  Inc. 

18.380 

12  months  surplus  overcharges.. 

•  58,584 

40,629  Inc. 

*7,95  5 

GALVESTON 

ELECTRIC  COMPANY. 

Tune  gross  . 

.  $36,520 

$32,165  Inc. 

$4,355 

Tune  net . . 

•  17.019 

*5.754  Inc. 

1,26s 

Tune  surplus  overcharges . . 

.  12,853 

11,587  Inc. 

1,266 

12  months  gross . . 

•  345.979 

286,612  Inc. 

59,367 

12  months  net . 

•  139.930 

107,0:7  Inc. 

32,913 

12  months  surplus  overcharges. 

. .  89,930 

57,0:7  Inc. 

32,913 

HOUGHTON  COUNTY  ELECTRIC  LIGHT  COMPANY. 

Tune  gross  . 

•  $15,570 

$:4,467  Inc. 

$*,*03 

Tune  net  . 

5.407 

5,358  Inc. 

40 

Tune  surplus  overcharges . 

2,594 

2,546  Inc. 

48 

12  months  gross . 

.  247,165 

226,271  Inc. 

20,894 

12  months  net . 

.  123,456 

116,736  Inc. 

6,720 

12  months  surplus  overcharges. 

.  89,705 

82,986  Inc. 

6,719 

HOUSTON 

ELECTRIC  COMPANY. 

Tune  gross  . 

•  •  $59,076 

$51,158  Inc. 

$7,9 '8 

Tune  net  . 

..  19.909 

21,020  Dec. 

1,111 

Tune  surplus  overcharges . 

. .  8,883 

*0,955  Dec. 

2,072 

12  montHs  gross . 

. .  634,521 

558,301  Inc. 

76,220 

12  months  net . 

.  .  221,290 

211,655  Inc. 

9,635 

12  months  surplus  overcharges. 

. .  94.310 

82,906  Inc. 

**,404 

JACKSONVILLE  ELECTRIC 

COMPANY. 

Tune  gross  . 

..  $34,161 

$26,846  Inc. 

$7,315 

Tune  net  . 

..  13.068 

10,248  Inc. 

2,820 

June  surplus  overcharges . 

9.213 

6,823  Inc. 

2,390 

12  months  gross . 

..  366,765 

296,125  Inc. 

70,640 

12  months  net . 

•  •  134.713 

110,810  Inc. 

23,903 

12  months  surplus  overcharges. 

. .  92,622 

70,890  Inc. 

2*,7J-’ 

LOWELL  ELECTRIC  LIGHT  CORPORATION. 

Tune  gross  . .  . . . . 

..  $23,401 

$*9,733  Inc. 

$3,66.'< 

Tune  net  . 

..  7,021 

4,384  Inc. 

2,63; 

June  surplus  overcharges . 

S.9I2 

3,148  Inc. 

2,7.64 

12  months  gross . 

.  •  294,952 

267,547  Inc. 

27.405 

12  months  net . 

..  112,517 

99,982  Inc. 

*2.5,35 

12  months  surplus  overcharges. 

..  95.227 

84,463  Inc. 

*0,764 

WHATCOM  COUNTY 

RAILWAY  & 

LIGHT  COMPANY. 

Tune  gross  . 

..  $27,362 

$20,310  Inc. 

$7,052 

June  net  . 

10,588 

6,345  Inc. 

4,243 

June  surplus  overcharges . 

3,93t 

2,586  Inc. 

*.345 

12  months  gross . 

..  318.131 

237,462  Inc. 

80,669 

12  months  net . 

, ..  123,201 

71,221  Inc. 

5  *.980 

12  months  surplus  overcharges. 

. ..  59.617 

32,201  Inc. 

27,416 

It  will  be  noted  that  there  was  a  good  increase  in  every  case. 


FIN.ANCI.AL  CONDITIONS. — According  to  Edey,  Brown 
&  Sanderson,  the  bankers  and  brokers,  foreign  financial  author 
ilies  estimate  that  our  obligations  abroad  are  only  about  one 
fourth  as  large  as  they  were  at  this  time  a  year  ago,  and  con¬ 
sequently  that  when  payment  is  made  for  this  year’s  exports 
of  agricultural  and  manufactured  products,  the  net  proceeds 
in  excess  of  about  $100,000,000  can  be  placed  to  our  net  credit, 
whereas  last  year  at  this  time  in  the  neighborhood  of  $450,- 
000,000  would  have  been  required  to  cancel  our  obligations  to 
Europe.  If  the  foregoing  figures  are  only  reasonably  correct, 
it  is  easy  to  see  that  the  .American  foreign  trade  position  is 
remarkably  strong  and  will  enable  us  to  draw  heavily  upon 
Europe  if  the  occasion  should  arise,  provided,  of  course,  that 
European  money  markets  at  the  time  would  warrant  such 
action. 

THE  GE.NER.^.L  ELECTRIC  POWER  CO.MPANY  of 
California,  at  a  recent  meeting,  created  a  bonded  indebtedness 
of  $9,000,000  and  executed  a  deed  of  trust  to  the  Carnegie  Trust 
Company  of  New  York.  '1  he  amount  is  stated  to  be  required 
for  the  development  of  the  company’s  properties  for  the  trans- 
n.ission  of  electric  power,  and  also  for  the  purpose  of  com 
pleting  the  Clear  Lake  and  Southern  Railroad  Company’s  line. 
The  bonds  are  payable  in  gold,  maturing  in  thirty  years,  ami 
bearing  interest  at  the  rate  of  5  per  cent  per  annum. 
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SPKLXGFIELD,  MASS.,  UNITED. — The  annual  report  of 
the  United  Electric  Light  Company,  of  Springfield,  Mass.,  for 
the  year  ending  June  30,  1907,  shows  that  the  company  enjoyed 
a  profitable  12  months.  In  summarized  form  the  report  com¬ 
pared  with  that  of  1906,  follows: 

1907.  1906.  Increase. 

Gross  .  $447,667  $380,839  $66,828 

Kx]>enses  .  249,893  200,468  49,4^5 

X'et  .  197.774  180,371  17.403 

Dividend  (8  per  cent)  . .  80,000  80,000  . 

Surplus  .  117,774  100,371  17,403 

\V.  A.  Lincoln,  treasurer  of  the  company,  points  out  after 
the  payment  of  dividend,  interest  on  indebtedness,  payments 
into  sinking  fund  and  charging  off  for  depreciation,  the  sur¬ 
plus  amounted  to  only  $7,000  to  $8,000.  The  fixed  charges,  he 
said,  total  some  $31,000,  while  over  $70,000,  or  5  per  cent  of 
the  valuation  of  the  plant,  was  cliarged  off  to  depreciation. 
The  company  carries  a  floating  indebtedness  of  about  $300,000 
and  a  bonded  indebtedness  of  about  $200,000,  a  total  of  $500,- 
000.  The  plant  is  carried  on  the  books  at  $1,400,000,  and  has 
cost,  he  stated,  all  of  $2,000,000.  The  sum  of  $600,000  has  thus 
been  charged  off  to  depreciation  within  the  past  15  or  20  years, 
a  sum  probably  larger  than  the  total  amount  of  dividends  paid. 
.'\t  present  the  company  has  under  way  improvements,  largely 
in  the  line  of  increased  power-producing  plant,  that  will  cost 
in  the  neighborhood  of  $200,000.  From  the  report  it  appears 
that  the  business  of  the  company  increased  about  17  per  cent 
within  the  year,  while  the  expenses  increased  some  24  per  cent, 
and  the  net  income  nearly  10  per  cent. 

CANADIAN  GENERAL  ELECTRIC.— At  a  special  meet¬ 
ing  of  the  shareholders  of  the  Canadian  General  Electric  Com¬ 
pany,  in  Toronto,  on  Aug.  13,  the  capital  was  increased  from 
$5,000,000  to  $8,000,000.  Mr.  Frederick  Nicholls,  second  vice- 
president  and  general  manager,  read  the  by-law  authorizing  the 
above  change.  Of  the  new  issue,  20,000  shares  were  to  be  7 
per  cent  preferred  stock.  Each  holder  of  the  old  preferred 
stock  was  given  the  option  of  selling  liis  holding,  or  of  having 
it  redeemed  with  the  new  issue  of  this  description  of  stock. 
Mr.  Nicholls  said  that  the  company  had  an  uninterrupted  share 
of  prosperity,  and  the  last  annual  report  contained  every  bal¬ 
ance  sheet  of  the  corporation  for  the  past  16  years.  At  pres¬ 
ent  their  company,  he  said,  had  $5,000,000  worth  of  work  on 
hand,  and  $5,000,000  in  liquid  assets.  The  directors  wanted  to 
apply  for  letters  patent  to  increase  this  stock  and  they  could 
finance  it  in  several  ways.  The  company  might  stop  taking  or¬ 
ders  for  a  time,  and  its  $5,000,000  liquid  assets  would  thus  be 
worked  up.  He  thought  it  would  be  wiser  to  increase  the  capi¬ 
tal  than  to  give  business  to  the  competitors  of  the  company. 
The  profits  last  year  were  over  $800,000,  and  this  year  it 
seemed  that  they  would  be  equally  good  or  better.  With  profits 
of  $853,000,  the  company  was  left  $713,000,  after  the  payment 
of  deferred  dividends.  Mr.  Nicholls  stated  that  he  had  received 
an  offer  from  England  for  the  whole  amount  ol  the  preferred 
stock  at  par,  but  he  thought  that  the  shareholders  of  the  com¬ 
pany  might  want  it.  The  present  issue  of  preferred  stock  had 
to  be  redeemed  and  the  directors  desired  power  to  do  it. 

GENER.AL  ELEC  TRIG. — It  is  slated  that  stockholders  of  the 
General  Electric  Comiiany  have  increased  no  less  than  24  per 
cent  in  number  since  Jan.  i,  1907.  At  the  opening  of  the 
year  the  General  Electric  Company  had  about  5400  stockholders. 
On  .\ug.  I  this  number  had  grown  to  6700,  a  gain  of  1300  in 
sevtn  months,  or  at  the  rale  of  about  200  per  montli.  a  re¬ 
markable  increase.  This  increase  is  due  in  part  to  the  January 
and  .\pril  payments  of  50  per  cent  each  on  account  of  the  $10,- 
861,200  new  stock  offered  to  stockholders  in  the  early  part  of  last 
December.  ^  is  also  to  be  attributed  to  liberal  investment 
buying  in  the  recent  decline  to  120,  at  which  price  the  stock 
yields  nearly  per  cent.  On  Jan.  i,  the  average  number 
of  shares  of  General  Electric  stock  held  by  each  shareholder  was 
117.  On  Aug.  I  the  average  had  declined  to  95  shares  per 
stcx'kholder.  The  company  has  a  consideralilc  potential  in 
crease  in  new  stockholders  in  the  subscribers  to  the  recent  issu-* 
of  $13,000,000  convertible  bonds,  which,  of  course,  will  become 
known  only  as  the  bonds  are  converted.  Tlie  new'  capital  re¬ 
quirements  of  the  General  Electric  have  been  averaging  about 
$12,000,000  per  annum  in  the  last  few  years.  An  increase  of 
24  per  cent  is,  therefore,  of  the  greatest  importance  as  indi¬ 
cating  a  broadening  constituency  upon  which  the  company  may 
draw. 

SEATTLE  ELECTRIC  REFUNDING— The  ‘Seattle  Elec¬ 
tric  Company  has  filed  a  consolidation  and  refunding  mortgage 
for  $25,000,000  to  the  Old  Colony  Trust  Company.  The  mort¬ 


gage  is  given  to  guarantee  a  new  issue  of  bonds  to  renew 
$5,000,000  worth  of  securities  issued  in  1900,  and  to  provide 
funds  for  construction  work  whenever  it  may  be  authorized  in 
the  future.  The  mortgage  covers  all  the  holdings  of  the  com¬ 
pany.  The  Seattle  Electric  Company  has  been  spending  large 
sums  on  extensions,  and  the  new  work  has  cost  far  more  than 
the  earnings  of  the  corporation  can  cover.  The  company  has 
made  short-time  loans  to  pay  the  expenses  of  the  new  work, 
but  for  financial  reasons  desires  to  consolidate  all  its  obliga¬ 
tions  in  a  single  mortgage  and  bond  issue.  By  the  terms  of  the 
mortgage  the  company  is  authorized  to  take  up  the  old  bonds 
and  issue  new  securities  bearing  5  per  cent  interest.  Then,  as 
money  is  needed  to  pay  the  expenses  of  new  extensions,  extra 
equipment  and  development  work,  bonds  may  be  issued,  with 
the  big  mortgage  as  security. 

AMERICAN  LIGHT  &  TRACTION.— The  privilege  of  sub¬ 
scription  to  $1,500,000  6  per  cent  collateral  trust  notes  of  the 
company  at  par  and  interest  on  or  before  Sept.  14,  has  been 
offered  to  stockholders  of  the  American  Light  &  Traction  Com¬ 
pany.  The  notes  will  be  dated  Oct.  i,  and  will  be  secured  by 
collateral  owned  by  the  company  of  more  than  double  the 
value  of  the  notes  issued.  The  notes,  which  are  payable  after 
two,  three  and  five  years  from  date,  may  be  converted  into 
either  the  common  or  preferred  stock  of  the  company  at  par. 
Subscriptions  are  to  be  paid  as  follows :  One-third  of  the 
amount  on  Oct.  i  next;  one-third  on  Jan.  l,  1908,  and  one- 
third  on  April  i,  1908,  with  interest  at  6  per  cent  per  annum 
from  Oct.  I  next  on  deferred  payments,  but  any  subscriber 
may  pay  in  advance  of  the  dates  named  and  receive  interest 
from  date  of  payment. 

OHIO  TROLLEY  MERGER.— The  Ohio  Electric  Railway 
Company,  which  was  incorporated  last  week  with  a  capital  of 
$25,000,000,  will  absorb  the  Indiana,  Columbus  &  Eastern,  the 
Cincinnati  Northern,  and  the  Lima  &  Toledo  Electric  railroads. 
\V.  Kelsey  Schopf,  head  of  the  Cincinnati  street  railway  system, 
is  president  of  the  Ohio  Electric  Railw'ay  Company,  and  Ben¬ 
son  Foraker,  son  of  Senator  Foraker,  is  vice-president.  The 
lines  absorbed  include  the  old  Appleyard  line,  the  Columbus, 
London  &  Springfield,  the  Dayton,  Springfield  &  Urbana,  the 
Buckeye  Lake  and  other  lines  throughout  Ohio.  The  Elkins- 
Widener  syndicate  is  said  to  be  back  of  the  company.  Half 
of  the  new  capitalization  is  preferred,  on  which  dividends  are 
to  be  2  per  cent  until  1908,  3  per  cent  in  1909,  4  per  cent  in 
1910  and  5  per  cent  thereafter. 

KENTUCKY  MERGER  DOUBTFUL.— It  is  stated  from 
Louisville,  Ky.,  that  the  offer  made  to  the  stockholders  of  the 
Kentucky  Electric  Company,  viz.,  $175  for  their  stock,  has  been 
rejected  by  more  than  a  majority.  This,  if  true,  will  probably 
put  a  check  upon  the  merger  plans,  which  it  is  alleged  that  out¬ 
side  parties  have  been  working  at  for  six  months  or  more  past. 
The  object  of  these  outside  parties  is  understood  to  be  to  con¬ 
solidate  the  Kentucky  Electric  Company,  the  Kentucky  Heating 
Company,  the  Louisville  Gas  Company  and  the  Louisville 
Lighting  Company,  though  upon  what  basis  has  never  been 
made  known. 

FORECLOSING  TELEPHONE  MORTG.AGE.— A  Roches¬ 
ter,  N.  Y.,  on  Aug.  28,  action  by  the  Security  Trust  Company 
to  foreclose  the  mortgages  against  the  United  States  Indepen¬ 
dent  Telephone  Company  and  the  Independent  Telephone  Secur¬ 
ities  Company  was  started.  Service  for  the  telephone  company 
was  made  on  President  Thomas  W.  Finucane,  and  for  the  se¬ 
curities  company  upon  Fred  VV.  Zoller,  secretary.  The  amount 
for  which  mortgages  are  held  against  the  telephone  company 
is  about  $15,000,000,  and  against  the  securities  company  about 
$1,500,000.  If  no  answer  is  made  by  the  defendant  companies, 
judgment  will  be  taken  and  the  sale  of  property  held  within  a 
few  weeks. 

DIVIDENDS. — The  Savannah  Electric  Company  has  de¬ 
clared  its  semi-annual  dividend  of  3  per  cent  payable  October 
I,  on  the  preferred  stock.  The  Seattle  Electric  Company  has 
declared  its  semi-annual  dividend  of  3  per  cent  on  the  pre¬ 
ferred,  payable  October  i.  The  Twin  City  Rapid  Transit 
Company  has  declared  the  regular  quarterly  dividend  of 
per  cent  on  the  preferred,  payable  October  i. 

ROCKLAND  LIGHT  &  POWER.— The  Rockland  Light  & 
Power  Company,  of  Nyack,  Rockland  County,  New  York  State, 
was  authorized  by  the  Public  Service  Commission  in  the  second 
district  to  issue  a  general  mortgage  5  per  cent  30-year  gold 
bond  to  the  amount  of  $500,000,  out  of  a  total  authorized  issue 
of  $1,000,000. 
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EUFAULA,  ALA. — The  Eufaula  Gas,  Electric  Light  &  Power  Company 
has  disposed  of  its  plant  in  this  city.  The  newr  owners  will  take  pos¬ 
session  Sept.  I.  E.  E.  Mandoville,  of  Philadelphia,  Pa.,  will  be  at  the 
head  of  the  new  corporation. 

G.\DSDEN.  ALA. — .At  a  meeting  of  the  City  Council  on  .Aug.  19  a  ' 
petition  was  presented  by  the  Etowah  Light  &  Power  Company  asking 
for  a  franchise  for  the  purpose  of  selling  energy  for  lamps  and  motors. 

MONTGOMERY,  ALA. — The  Alabama  Legislature  has  passed  a  law 
exempting  water  power  companies  from  taxes  for  ten  years.  This  is  in 
the  interest  of  a  number  of  power  schemes  that  are  pending  on  the  Tennes¬ 
see  and  Alabama  Rivers.  It  is  also  in  line  with  the  promotion  of  several 
plants  to  manufacture  lime  nitrogen,  which  also  has  been  exempted  for  the 
same  length  of  time. 

VALDEZ,  .AL.ASKA. — Over  $100,000  has  been  subscribed  by  the  citizens 
of  Valdez  toward  the  organizing  of  the  .Alaska  Home  Railway  Company 
for  the  purpose  of  building  an  electric  railway  from  Valdez  to  the  interior. 

HOT  SPRINGS,  ARK. — .A  site  outside  of  the  city  limits  has  been 
chosen  for  the  electric  light  plant  to  be  erected  here. 

FRESNO,  (.,AL, — The  F'resno  Home  Light  &  Power  Company,  recently 
incorporated  with  $250,000  capital  stock,  will  erect  a  $280,000  power  plant 
in  this  city. 

P.ASADEN.A,  CAL. — Opposition  has  already  manifested  itself  against  the 
proposed  issuance  of  bonds  to  a  value  of  $200,000  for  the  completion  of 
extensions  of  the  municipal  lighting  plant.  It  is  understood  that  the  $200,- 
000  is  to  be  used  exclusively  on  the  extension  of  the  electric  lighting  plant 
and  for  inaugurating  a  purely  commercial  system.  This  would  mean  the 
continuance  of  poorly  lighted  streets  with  an  incomplete  department  for 
handling  commercial  business. 

REDDING,  C.\L. — William  Ellery,  of  San  Francisco,  has  filed  a  claim 
to  120,000  miner’s  inches  of  water  of  the  McCloud  River.  Mr.  Ellery  con¬ 
templates  the  erection  of  a  hydro-electric  plant,  and  states  his  intention  of 
building  a  dam  80  feet  in  height  and  diverting  the  waters  of  the  McCloud 
with  this  and  with  two  canals  on  the  east  and  west  banks  of  two  power 
houses. 

S.AN  FRANCISCO,  CAL. — The  Bay  Counties  Railway  Company  is 
planning  a  branch  electric  railway  to  tap  Mill  Valley.  It  has  procured  a 
right  of  way  from  Tiburon  to  .Alto  from  the  Diffenbach  estate  and  intends 
to  apply  for  a  right  of  way  in  Mill  Valley.  A  branch  line  will  also  tap 
Belvidcre  and  Tiburon. 

SAN  FRANCISCO,  CAL. — The  General  Electric  Power  Company,  of 
California,  at  a  meeting  held  .Aug.  22,  authorized  a  bonded  indebtedness 
of  $9,000,000  and  executed  a  deed  of  trust  to  the  Carnegie  Trust  Company, 
of  New  York,  N.  Y.  The  proceeds  will  be  used  for  constructing  and  equip¬ 
ping  the  Clear  Lake  &  Southern  Railroad  and  for  the  construction  of  ca¬ 
nals,  reservoirs,  power  plants,  etc.  The  directors  of  the  company  are  Kent 
J.  Seymour,  Joseph  P.  Lucy,  .Albert  H.  Elliott,  .Albert  J.  Brown,  Harlow 
Hewett,  Guy  C.  Calden,  Harry  C.  .Mien,  J.  W.  Dorsey,  W.  F.  Snyder, 
A.  E.  Ladewig  and  M.  E.  Logan. 

STOCKTON,  CAL. — The  Central  California  Traction  Company  has 
practically  completed  its  interurban  line  between  this  city  and  Lodi  and 
will  operate  cars  over  the  system  on  a  regular  schedule  early  in  September. 

.ASPEN,  COL. — The  Colorado  Telephone  Company  will  build  a  toll 
line  from  this  place  to  Crested  Butte. 

DENVER,  COI>. — The  Denver  &  Interurban  Railroad  has  filed  a  mort¬ 
gage  in  favor  of  the  Guaranty  Trust  Company,  of  New  York,  N.  Y.,  for 
$1,250,000.  The  proposed  road  will  be  41  miles  in  length,  and  will  ex¬ 
tend  from  Denver  to  Louisville. 

TRINTD.AD,  COL. — .A  new  1000-hp  engine  is  being  installed  in  the 
plant  of  the  Trinidad  Electric  Railway  Company,  at  a  cost  of  $30,000. 

BANT.AM,  CONN. — Because  of  the  low  water  the  electric  light  com¬ 
pany  at  Bantam  has  been  compelled  to  resort  to  steam  for  power  purposes 
throughout  the  day.  .A  new  boiler  has  just  been  installed. 

•n.ARTFORD.  CONN. — VVestinghouse,  Church,  Kerr  &  Company,  of  New 
York,  N.  V.,  have  secured  the  contract  for  erecting  a  steel  frame  and 
brick  addition  to  the  boiler  house  extension  of  the  generating  station  on 
the  west  side  of  the  Connecticut  River  at  Dutch  Point. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  Sept.  10  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D,  C., 
for  furnishing  at  the  navy  yards  and  naval  stations  the  following  sup¬ 
plies:  Boston,  Mass.,  schedule  261 — motor.  New  York,  N.  Y.,  schedule 
246 — generating  sets;  schedule  259— electric  cable,  etc.;  schedule  264 — 
voltmeters  and  ammeters.  Charleston,  S.  C.,  schedule  258 — electric  cable 
and  supplies,  etc.;  schedule  261 — voltmeters,  etc.  Norfolk,  Va.,  schedule 
259 — motor  generator.  St.  Augustine,  Fla.,  schedule  248 — to  construct  an 
electric  transmission  power  circuit  and  furnish  electric  power  at  the  wire¬ 
less  telegraph  station.  .Applications  for  proposals  should  designate  the 
schedule  desired  by  number.  E.  B.  Rogers,  Paymaster  General,  U.  S.  N, 


JACKSONVILLE,  FLA. — Bids  will  be  received  until  Oct.  4  by  the 
Board  of  Trustees  of  the  Water  Works  and  Improvement  Bonds,  a<^ 
dressed  to  B.  F.  Dillon,  chairman,  for  furnishing,  set  up  in  running  ordev 
on  foundations  furnished  by  the  board  in  the  city  electric  light  station, 
one  1 500-kw  steam  turbo-generator,  one  50-kw  n.otor-driven  exciter.  Tur¬ 
bines  to  be  run  condensing,  steam  pressure  at  toiler  r5o  lbs.,  no  superheat, 
27  inches  of  vacuum.  Generator  to  be  of  the  revolving  field  type,  3-phase, 
60-cycle,  2300  volts.  Bidders  must  furnish  detail  blueprint  of  the  ma¬ 
chinery  they  propose  to  furnish,  with  complete  specifications  and  guar¬ 
antee  of  efficiency.  For  further  information  apply  to  R.  N.  Ellis,  super¬ 
intendent. 

-AMERICTJS,  GA. — The  Americus  Railway  &  Light  Company,  recently 
oiganized  with  a  capital  of  $250,000,  has  taken  over  the  entire  plant  of 
the  present  light  company  and  intends  rebuilding  it  and  equipping  it  with 
new  machinery. 

ATLANTA,  GA. — In  the  face  of  considerable  opposition  the  Southern 
Bell  Telephone  Company  has  been  granted  a  franchise  for  a  period  of  33 
years.  Provision  has  been  made  for  an  annual  tax  of  one  per  cent,  on 
the  gross  receipts  of  the  company. 

ATLANTA,  GA. — Tlie  Board  of  County  Commissioners  has  granted  the 
application  of  the  Georgia  Railway  &  Electric  Company  to  construct  an 
electric  railway  to  Buckhead.  The  new  line  will  be  about  five  miles  long, 
extending  from  Brookwood  to  Buckhead. 

BELLEVILLE,  ILL. — The  Bell  Telephone  Company  has  moved  into 
its  new  Belleville  exchange,  which  has  just  been  completed  at  a  cost  of 
$60,000.  All  of  the  latest  devices  in  telephone  science  have  been  installed, 
and  the  comforts  of  the  employees  have  not  been  forgotten.  A  fully 
equipped  electric  kitchen  with  a  model  dining-room  is  provided  for  the 
operating  force. 

CHANDLERVILLE,  ILL. — The  county  has  granted  a  20-year  franchise 
to  F.  P.  Sheaf  and  others  for  the  installation  of  an  electric  system  in  the 
village. 

DALLAS  ClTY,  ILL. — J.  H.  Cole,  of  South  Bend,  Ind.,  has  secured 
the  contract  for  installing  a  system  of  water  works  and  constructing  an 
electric  lighting  plant. 

ELGIN,  ILL. — Clarence  A.  Knight,  president  of  the  Chicago  &•  Oak 
Park  Elevated  Railway,  has  stated  that  work  will  begin  on  the  proposed 
new  surface  line  within  one  year. 

BICKNELL,  IND. — Owing  to  a  disagreement  between  the  Town  Board 
and  the  Bicknell  Light  &  Power  Company  on  the  terms  of  a  new  franchise, 
the  town  is  in  darkness.  The  company  has  been  furnishing  street  lamps 
for  nearly  two  years,  under  individual  contract  with  property  owners, 
operating  under  a  franchise  granted  by  the  County  Commissioners.  The 
company  has  turned  off  the  current  and  left  the  town  in  darkness  with  a 
view  of  forcing  the  Town  Council  to  grant  a  franchise  permitting  the  com¬ 
pany  to  extend  its  service  to  all  parts  of  the  city  and  requiring  the  town 
to  pay  for  the  street  lighting.  .An  attempt  is  being  made  to  organize  a  new 
company,  to  which  a  franchise  will  be  granted.  The  old  company  is  op¬ 
posing  this  movement. 

CONV’ERSE,  IND. — The  Converse  Electric  Company  has  been  placed 
in  the  hands  of  L.  O.  Arnold,  as  receiver.  The  bonds  issued  to  pay  off 
all  the  small  creditors  failed  to  sell,  and  it  was  decided  to  place  the  com¬ 
pany  in  the  hands  of  a  receiver, 

INDIAN.APOLIS,  IND. — The  Sanborn-March  Electric  Company,  115 
North  Illinois  Street,  has  secured  the  contract  for  installing  an  electric 
generating  station  in  the  Woman’s  Prison  at  $6,279. 

JEFFERSONVILLE,  IND. — The  Home  Telephone  Company,  recently 
incorporated,  has  applied  to  the  Board  of  Public  Works  for  a  franchise 
to  operate  an  exchange  and  system  in  this  city. 

LOG.ANSPORT,  IND. — Plans  are  being  made  to  construct  an  inter- 
nrban  railway  between  this  city,  Rochester  and  Lake  Wan-a-tale.  It  is 
proposed  to  secure  power  from  the  plant  of  the  Rochester  Light  &  Power 
Company. 

M.ADISON,  IND. — The  Madison  Telephone  Company  is  in  the  market 
for  a  complete  telephone  outfit,  including  a  new  switchboard. 

NEW  ALB.ANY,  IND. — Georgetown,  a  progressive  little  town  on  the 
.Southern  Railroad,  eight  miles  west  of  this  place,  is  planning  for  the 
establishment  of  a  water  works  and  electric  lighting  system. 

PLYMOUTH,  IND. — Improvements  are  contemplated  at  the  Plymouth 
electric  light  plant  at  a  cost' of  $10,000.  Day  service  will  be  established 
if  the  city  will  extend  its^  franchise  and  contract.  C.  D.  Snoeberger  is  the 
president. 

WARSAW,  IND. — The  W’arsaw  Gas  &  Light  Company,  controlled  by 
a  syndicate  operating  plants  at  Goshen  and  Niles,  has  decided  to  accept 
all  the  provisions  in  a  franchise  submitted  by  the  City  Council  and  over 
which  there  has  been  a  long  controversy. 

WASHINGTON,  IND. — The  City  Council  haj  ordered  an  election  to 
be  held  Oct.  2  to  vote  on  the  proposition  of  expending  $50,000  on  re¬ 
modeling  and  improving  the  city  electric  light  plant. 
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CE1).\R  FALLS,  IOWA. — By  a  vote  of  41  to  2  the  Bath  City  Corpor¬ 
ation  has  decided  to  sell  the  municipal  lighting  plant. 

DAVENPORT,  IOWA. — It  is  reported  that  the  Independence  Power 
&  Light  Company  will  erect  a  concrete  power  station. 

HAWARDEN,  IOWA. — The  New  State  Telephone  Company  is  arrang¬ 
ing  to  build  a  new  toll  line  from  this  place  through  Ireton,  Maurice  and 
Orange  City  to  Granville. 

ONAW.X,  lOVV'.X. — C.  A.  Thurston  has  secured  the  contract  for  the 
lighting  plant  for  the  Olier  Manual  Training  School. 

LEAVENWORTH,  K.AN. — It  is  stated  that  John  W.  McDaniels  has 
purchased  the  interest  of  the  Kansas  City  Western  Electric  Railway  in  the 
right  of  way  of  the  Kansas  City-Bonner  Springs  Railway.  This  gives  Mr. 
McDaniels  full  control  of  the  right  of  way.  He  contemplates  building  a 
line  from  Bonner  Springs  to  connect  with  the  Kansas  City  Western  and 
with  other  lines  to  Kansas  City. 

•ASHBURNHAM,  M.ASS. — The  Town  Board  is  reported  to  have  under 
consideration  the  establishment  of  a  municipal  lighting  plant. 

BEV’ERLY,  MASS. — The  Claremont  Power  Company  is  rushing  to  com¬ 
pletion  Its  power  plant  at  Cavendish,  Vt.,  from  which  3000  hp  will  be 
obtained. 

ULACKSTONE,  MASS. — The  City  Council  has  entered  into  an  agree¬ 
ment  with  the  Blackstone  Electric  Light  Company  for  arc  lighting  at  the 
rate  of  $117  per  lamp  per  year,  beginning  September.  This  rate  is  $23 
per  lamp  less  than  the  old  rate. 

F.ALL  RIVER,  M.ASS. — The  Fall  River  Electric  Coini)any  has  sub¬ 
mitted  a  contract  to  the  city  by  which  it  proposes  to  light  the  streets  with 
the  magnetite  arc  lamp.  It  is  believed  that  the  new  contract  will  save 
the  city  about  $15,000  a  year. 

GREENFIELD,  MASS. — The  Greenfield  Electric  Light  &  Power  Com¬ 
pany  has  contracted  with  the  Aberthaw  Construction  Company,  of  Boston, 
for  the  erection  of  an  addition  to  its  plant.  A  new  switchboard,  five  times 
the  size  of  the  present  board,  will  be  erected.  A  new  8oo-hp  McIntosh  & 
Seymour  cross-compound  steam  engine  will  be  installed,  direct  connected 
to  a  6oo-kw,  three-phase  generator.  New  machinery  was  installed  in  the 
pjant  last  year,  but  the  growth  of  business  makes  it  necessary  to  enlarge 
the  plant  again.  A  new  condensing  pond,  five  times  the  capacity  of  the 
present  one,  will  be  built.  • 

MARLBORO,  MASS. — The  Marlboro  Electric  Company,  of  which  L. 
P.  llowe  is  the  general  manager,  has  been  granted  permission  to  issue 
$170,000  additional  capital  stock,  and  it  intends  to  make  improvements 
to  its  plant. 

NORTH  AD.AMS,  MASS. — The  Schaghticoke  Power  Company,  which 
has  applied  for  an  increase  in  its  capital  stock  from  $30,000  to  $50,000,  has 
begun  actual  operations  in  the  development  of  water  power  for  the  pro¬ 
duction  and  transmission  of  electric  energy  to  Schaghticoke  and  other 
places,  including  this  city.  The  president  of  the  company  is  Mr.  Geo.  E. 
Green,  of  Hoosick  Falls,  N.  A’. 

NORTHAMPTON,  MASS. — The  Northampton  Electric  Lighting  Com¬ 
pany  is  installing  a  500-kw  turbo-generator  set. 

PITTSFIELD,  M.ASS. — The  Pittsfield  Electric  Company  has  expended 
$2,000  in  new  grates  and  a  blower  system  for  its  boilers,  so  that  hard 
coal  may  be  burned  instead  of  soft  coal.  The  company  consumes  about 
350  tons  of  coal  a  month  and  it  will  require  fully  10  per  cent  more  coal 
than  formerly  to  fire  the  boilers,  but  the  company  feels  that  the  elimin¬ 
ation  of  the  smoke  nuisance  justifies  this  extra  expense.  The  company  has 
also  installed  about  fifty  tungsten  lamps  on  two  of  the  avenues,  and  if 
these  are  found  to  be  satisfactory  the  company  expects  to  replace  about  6qo 
incandescent  lamps  used  for  street  lighting  by  the  newer  lamp. 

PLYMOUTH,  M.ASS. — The  Plymouth  Electric  Light  Company  which 
has  been  considering  the  enlargement  of  its  plant  has  decided  not  to 
make  the  contemplated  addition  on  account  of  the  high  prices  of  labor 
and  material.  The  company  has  contracted  with  the  Brockton  & 
Plymouth*  Street  Railway  Company  for  a  supply  of  electricity  for  the 
next  two  years. 

S.ALEM,  M.ASS. — The  Salem  Electric  Light  Company  is  building  a  $jo.- 
000  addition  to  its  power  plant  on  Peabody  Street.  The  contractors  are  I. 
M.  &  1).  S.  Peterson. 

TAUNTON,  M.ASS. — Work  on  the  foundation  for  the  new  engine  to  be 
installed  in  the  electric  lighting  plant  has  been  started  and  it  is  expected 
to  have  the  engine  in  operation  within  a  few  weeks. 

BEMIDJI,  MINN. — .Application  has  been  made  to  the  City  Council  for 
a  franchise  to  construct  and  operate  a  street  railway  system  in  the  city. 
The  promoters  ask  for  a  franchise  for  25  years,  and  in  return  agree  to 
give  the  city  two  per  cent,  of  the  gross  receipts  of  the  system.  Carl  Gow- 
ran,  of  Grand  Rapids,  Mich.,  George  Teitsworth,  of  Minneapolis,  Minn., 
and  A.  .A.  Carter,  of  this  city,  are  interested  in  the  enterprise. 

MANK.ATO,  MINN. — The  Mankato  Citizens’  Telephone  Company  is 
erecting  a  line  from  Mankato  to  Judson,  and  is  considering  the  advisability 
of  establishing  an  exchange  at  Madison  Lake. 

BILOXI,  MISS. — The  City  Council  on  Aug.  20  awarded  to  the  Gulf¬ 
port  &  Mississippi  Traction  Company  the  contract  to  light  the  city  with 
electricity  for  a  period  of  to  years.  •  , 

1 1  .ATTl KSBURG,  MISS. — The  Street  Railway,  Electric  Light,  Gas  & 
Electric  Power  interests  of  this  place  have  Ireen  merged  into  a  corpora¬ 


tion  with  a  capital  stock  of  $500,000.  The  merger  represents  the  con¬ 
solidation  of  the  Hattiesburg  Traction  Company,  the  Hattiesburg  Electric 
Light  &  Power  Company,  and  the  Hattiesburg  Gas  Company.  A.  F. 
Thomasson  has  been  elected  president  of  the  merger  and  Z.  C.  Stevens  has 
lieen  elected  general  manager.  The  immediate  purpose  is  the  completion 
of  the  unfinished  railway  system  and  the  construction  of  a  new  electric 
generating  station.  The  company  also  proposes  to  handle  water. 

BOONV’ILLE,  MO. — Stockholders  in  what  was  formerly  known  as  the 
Pazy  Bend  Telephone  Company  held  a  meeting  at  this  place  and  voted 
to  incorporate  in  the  name  of  ‘the  Pilot  Grove  Independent  Telephone 
Company  with  a  capital  of  $4,000.  J.  V.  Merceroe  is  the  president. 

ST.  LOUIS,  MO. — .A  franchise  has  been  granted  to  the  St  Louis,  Lake- 
wood  &  Grant  Park  Railroad  Company. 

ST.  LOUIS,  MO.— The  Board  of  Public  Improvements  on  Aug.  23  ap¬ 
proved  plans  for  a  municipal  lighting  and  heating  plant  for  the  Quar¬ 
antine  Hospital,  the  building  and  machinery  to  cost  about  $10,000.  A 
heating  plant  is  also  to  be  installed  at  the  greenhouses  in  Forest  Park. 

ST.  LOUIS,  MO. — President  O’Reilly,  of  the  Board  of  Public  Improve¬ 
ments,  has  completed  blueprints  of  the  territory  to  be  lignted  under  the 
new  contract.  The  location  of  every  city  lamp,  arc  or  mantle,  as  well  as 
the  location  of  4000  new  lamps  to  be  installed,  is  shown.  There  are  now 
18,000  mantle  lamps  and  1100  arc  lamps,  costing  the  city  approximately 
$504,000  and  $107,800  per  year,  respectively.  In  addition,  there  are  800 
incandescent  lamps  used  to  light  alleys.  The  new  arc  lamps  will  add 
about  $50,000  and  the  new  mantle  lamps  about  $100,000  a  year  to  the 
city’s  light  bill,  based  on  the  present  charge  of  $98  for  arc  and  $28  for 
mantle  lamps,  making  the  total  contract  price  approximately  $860,000. 
The  Board  expects  to  have  an  ordinance  ready  to  send  to  the  Municipal 
Assembly  soon. 

TECUMSEH,  NEB. — Contracts  for  constructing  an  electric  light  plant 
(bids  for  which  were  opened  Aug.  19)  have  been  awarded  as  follows:  To 
the  Buckeye  Engine  Company,  Salem,  Ohio,  one  80-hp  tandem  comp,  engine. 
225  r.  p.  m.,  and  one  8-hp  simple  engine,  257  r.  p.  m.  To  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburg,  Pa.,  one  engine,  type  125- 
kw,  3-phase,  60-cycle,  alternating;  one  engine,  type  so-kw,  3  phase,  60- 
cycle,  alternating;  i  switchboard  complete,  street  lighting  equipment  and 
lighting  transformers.  To  the  English  Iron  Works,  Kansas  City,  Mo.,  one 
150-hp  boiler,  Cookson  heater,  injector  and  Snow  pump.  AVestern  Electric 
Company,  Kansas  City,  Mo.,  all  line  material  and  poles.  Total  cost,  $16,- 
000.  John  Martz,  engineer,  Seward. 

CARSON,  NEV. — The  Nevada  Consolidated  Telephone  Company  has 
been  granted  a  franchise  to  operate  in  competition  with  the  Rocky  Moun¬ 
tain  &  Sunset  service.  The  Nevada  Consolidated  new  has  lines  running 
to  many  near-by  towns.  It  will  give  the  city  2  per  cent,  of  its  gross 
income  after  two  years  and  will  have  its  lines  completed  within  a  year. 

RYOLITE,  NEV. — The  new  power  transmission  line  from  Palmetto  to 
Ryolite.  recently  constructed  by  the  Nevada-California  Power  &  .Mining 
Company  at  a  cost  of  $1,000,000.  is  nearly  completed  and  the  current  will 
soon  be  turned  on  in  Ryolite.  " 

PETERBORO,  N.  H. — The  Electric  Light  Commissioners  have  con¬ 
tracted  with  the  Rodney-Hunt  Machine  Company,  of  Orange,  Mass.,  for  a 
pair  of  24-inch  Hunt-McCormick  horizontal  turbines,  which  will  be  in¬ 
stalled  in  the  electric  lighting  plant. 

MORRISTOWN,  N.  J. — The  directors  of  the  Morris  &  Somerset  Elec¬ 
tric  Company  have  authorized  the  finance  committee  to  start  work  on  the 
plant  and  lines  at  once.  Plans  have  been  prepared  for  construction  of  the 
power  house,  to  be  erected  on  Whippany  Street,  and  contracts  for  con¬ 
struction  of  the  power  house  and  the  machinery,  etc.,  will  be  let  soon. 
The  company  will  lay  seven  miles  of  conduits,  work  on  which  will  soon 
commence.  The  work  of  constructing  the  plant,  which,  it  is  estimated, 
will  cost  $150,000,  will  be  in  charge  of  Peter  V.  Stryker,  the  general  man¬ 
ager  of  the  company. 

RUTHERFORD,  N.  J. — The  Reading  Railway  Company  has  awarded 
to  Augustus  Wildman,  of  Harrisburg,  the  contract  to  construct  a  building 
for  an  electric  generating  plant  for  its  freight-distributing  yard  at  Ruther¬ 
ford.  The  power  house  will  be  56  x  58  ft.,  built  of  brick  on  concrete  foun¬ 
dation.  The  contract  includes  the  building  of  a  sewer  to  carry  off  the 
drainage.  The  entire  cost  is  to  be  about  $12,000. 

BROOKLYN,  N.  Y. — Bids  will  be  received  until  Sept.  9  by  C.  B.  J. 
Snyder,  Superintendent  School  Buildings,  New  York  City,  for  completing 
the  abandoned  contract  for  the  electric  equipment  in  School  lOf,  Borough 
of  Brooklyn.  « 

BUFF.ALO,  N.  Y. — Bids  will  be  received  until  Sept.  6  by  the  Board  of 
Supervisors  (Henry  D.  Feist,  clerk)  for  furnishing  labor  and  material  re¬ 
quired  in  furnishing  and  installing  lockers,  gun  cases,  electric  light  fix¬ 
tures,  etc.,  in  the  armory  of  the  74th  Regiment.  N.  G.  S.  N.  Y..  Buffalo. 

CONKLINGVHLLE,  N.  Y. — The  Hudson  River  Electric  Power  Com¬ 
pany,  of  Glens  Falls,  has  applied  to  the  Public  Utilities  Commission  at 
•Albany  for  permission  to  issue  $3,323,000  in  bonds,  and  it  proposes  to  build 
a  dam  on  the  Sacandaga  River  at  Conklingville  and  to  erect  a  storage 
reservoir  for  electrical  generating  purposes. 

DUNKIRK,  N.  Y. — The  Board  of  Water  Commissioners  has  decided  to 
build  an  extension  15  by  45  feet  to  the  municipal  power  plant.  The  board 
estimates  that  after  paying  for  boilers,  turbo-generator  and  other  new 
machinery  already  ordered,  and  rearranging  the  electric  light  system,  and 
altering  and  enlarging  the  building,  there  will  be  remaining  approximately 
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a  balance  of  $10,000.  The  question  of  buying  a  new  condenser  capable  of 
meeting  all  requirements  for  an  indefinite  length  of  time  is  being  considered 
by  the  board,  and  has  been  referred  to  committee  on  engines,  boilers  and 
machinery. 

ELLIS  ISLAND,  N.  Y.  H.,  N.  Y. — Bids  will  be  received  by  Robert 
Watchorn,  Commissioner  of  Immigration,  until  Sepf.  7  for  furnishing 
materials  and  installing  an  electric  gen^ating  station  at  the  Contagious 
Disease  Hospital  Group  at  the  Ellis  Island  Immigration  Station. 

HERKIMER,  N.  Y. — The  Municipal  Commission,  of  this  village,  will 
soon  make  an  enlargement  in  the  municipal  lighting  plant  to  increase  the 
incandescent  lighting  facilities  by  the  installation  of  a  325-hp  engine 
direct  connected  to  a  200-kw  generator.  The  engine  was  ordered  of  the 
American  Ball  Engine  Company,  of  Bound  Brook,  N.  J.,  and  the  genera¬ 
tor  of  the  Crocker- Wheeler  Company,  of  Ampere,  N.  J. 

HOOSICK  FALLS,  N.  Y. — The  Schaghticoke  Electric  Company  has 
applied  to  the  Public  Service  Commission  for  consent  to  increase  its 
capital  stock  from  $30,000  to  $500,000  and  to  issue  the  entire  amount  of 
the  increase,  and  for  further  consent  to  the  issue  of  $1,750,000  of  first 
mortgage  bonds.  The  company  has  been  making  preparations  to  develop 
about  20,000  horse-power  on  the  Hoosick  River  near  Schaghticoke.  The 
company  also  proposes  to  erect  a  high  tension  transmission  line  from 
Schaghticoke  to  Schenectady. 

IRONDEQUOIT,  N.  Y. — The  Rochester  Railway  &  Light  Company  has 
been  given  a  franchise  and  will  supply  electricity  to  the  town  of  Ironde- 
quoit.  Permission  is  given  to  erect  poles  and  lay  conduits  and  the  esti¬ 
mated  cost  is  $20,000. 

JOHNSTOWN,  N.  Y. — 1.  M.  Everest,  of  Albany,  a  representative  of 
the  McCaffrey  Water  Motor  &  Power  Company  of  Troy,  was  in  Johnstown 
recently.  Mr.  Everest  has  been  securing  options  on  the  water  privileges 
along  the  Caroga  and  Peck  creeks.  It  is  understood  that  the  Troy  firm 
has  secured  the  control  of  the  water  privileges  from  V'aroga  Lake  to  the 
Mohawk  River  and  from  Peck’s  Pond  to  its  connection  with  the  Caroga 
Creek.  Just  what  the  Troy  firm  intends  to  do  with  its  valuable  water 
privileges  is  not  stated  at  this  time,  but  it  has  been  intimated  that  several 
large  power  stations  are  to  be  erected  for  a  general  distribution  of  elec¬ 
tricity  in  Montgomery,  Fulton  and  Herkimer  counties. 

MT.  V’ERNON,  N.  Y. — The  Westchester  Lighting  Company  has  made  a 
further  reduction  in  the  price  of  electricity  and  after  Sept,  i,  1907,  the 
price  will  be  13  cents  per  kw  hour,  making  a  reduction  of  35  per  cent 
from  the  former  price. 

.NEW  YORK,  N.  Y. — Stockholders  of  the  Jersey  City,  Hoboken  & 
Paterson  Street  Railway,  the  North  Jersey  Street  Railway  and  the  United 
Street  Railways  of  Central  New  Jersey,  at  a  meeting  ratified  their  agree¬ 
ment  entered  into  by  the  directors  of  the  three  companies  named  to  con¬ 
solidate  the  properties  into  one  corporation,  to  be  known  as  the  Public 
Service  Railway  Company,  capital  $38,000,000. 

NIAG.NRA  FALLS,  N.  Y. — A  cast  iron  elbow  at  the  bottom  of  a  steel 
penstock  in  Station  No.  3  of  the  Niagara  Falls  Hydraulic  Power  &  Manu¬ 
facturing  Company  burst  a  few  days  ago,  allowing  a  flood  of  water  to 
sweep  through  the  station.  The  penstock  has  a  diameter  of  9  ft.  and  is 
200  ft.  high  and  carries  sufficient  water  to  develop  10,000  horse-power. 

ROCHESTER,  N.  Y. — Bids  will  be  received  until  Sept.  30  by  the  Com¬ 
missioners  of  Buildings  of  Monroe  County  (G.  L.  Meade,  chairman)  for 
furnishing  and  putting  in  place  a  150-hp  130  lbs.  per  sq.  in.  working 
pressure  internal  furnace  boiler  in  the  Monroe  County  power  house  at 
Rochester;  and  also  on  the  same  date  and  place  for  furnishing  and  in¬ 
stalling  an  electric  lighting  plant  in  the  basement  of  the  Court  House  at 
Rochester. 

WEST  POINT,  N.  Y. — Bids  will  be  received  by  Major  J.  M.  Carson, 
Jr.,  Q.  M.  U.  S.  M.  .A.,  until  Sept.  30  for  furnishing  and  installing  com¬ 
bination  gas  and  electric  lighting  fixtures  in  the  old  and  the  new  cadet 
barracks 

MOTT,  N.  D. — The  Gannon  Bell  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  by  George  H.  Stone  and  others. 

C1NCTNN.\TI,  OHIO. — The  capital  stock  of  the  Interurban  Railway  Jt 
Terminal  Company  has  been  increased  from  $2,500,000  to  $3,500,000. 

CINCINNATI,  OHIO. — The  Little  Miami  Light,  Heat  &  Power  Com¬ 
pany,  which  proposes  to  harness  the  Little  Miami  River,  it  is  stated,  has 
secured  additional  land  along  that  river,  and  expects  to  start  work  in  the 
fall.  The  total  exi)enditure,  including  land  and  equipment,  will  be  about 
$1,000,000.  Engineers  John  W.  Hill  &  Sons,  First  National  Bank  Building, 
are  reported  to  be  preparing  the  plans  for  the  improvements. 

CINCINNATI,  OHIO. — ^The  Southern  Ohio  &  Tri-State  Independent 
Telephone  Company,  incorporated  a  few  days  ago,  will  establish  exchanges 
in  Hamilton,  Warren  and  Butler  Counties,  according  to  the  articles  of  in¬ 
corporation.  W’hile  nothing  has  been  said  regarding  the  matter,  this  is 
considered  by  some  to  be  a  new  move  in  the  attempt  to  establish  an  inde- 
I>cndent  service  in  this  city,  since  the  declaration  was  made  some  time 
ago  that  within  a  few  months  the  independents  would  gain  a  foothold 
in  Cincinnati.  D.  C.  Collins,  Jr,,  George  W,  Kolker,  T.  V.  Sullivan,  A. 
J.  Koch,  J,  P,  Bliss  and  John  Eggers  are  the  incorporators.  The  capital 
stock  is  placed  at  $50,000,  equally  divided  between  common  and  5  per 
cent  preferred. 


COLUMBUS,  OHIO. — The  .-Mlis-Chalmers  Company,  of  Milwaukee, 
Wis.,  has  secured  the  contract  for  an  exciter  to  be  installed  in  the  munici¬ 
pal  electric  light  plant  at  $2,035. 

COLUMBUS,  OHIO'. — The  Municipal  Power  &  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000.  The  plans  of  the  company 
contemplate  a  proposition  to  the  city  to  utilize  the  surplus  power  at  the 
storage  dam  and  to  string  its  wires  and  cables  on  the  city’s  poles,  in  re¬ 
turn  for  which  the  company  will  furnish  electricity  for  lighting  and  power 
at  a  maximum  rate  of  five  cents  per  kw-hour.  The  company  will  covenant 
with  the  city  to  place  its  entire  capital  stock  in  the  hands  of  trustees,  and 
agrees  to  sell  its  plant  to  the  city  in  case  it  is  empowered  by  the  Legis¬ 
lature  to  own  a  municipal  plant,  at  the  net  cost  price  of  installation  with 
six  per  cent!  interest.  It  also  gives  the  city  the  privilege  of  inspecting  its 
works  at  stated  intervals,  and  that  reductions  in  the  price  of  current  shall 
be  made  on  an  agreed-on  sliding  scale,  as  the  profits  of  the  company  may 
exceed  a  certain  stated  amount.  That  the  entire  capital  stock  of  the  com¬ 
pany  shall  be  held  in  trust,  and  that  no  part  of  it  shall  be  sold;  that  no 
combination  looking  to  the  restraint  of  competition  shall  be  entered  into, 
and  that  the  company’s  franchise  shall  be  forfeited  if  it  enters  into  a 
combination  with  the  existing  monopoly.  Within  a  short  time  experts  will 
begin  the  work  of  making  estimates  of  the  available  power  at  the  storage 
dam,  and  will  prepare  plans  for  the  entire  plant  to  be  submitted  to  the  city 
authorities.  It  is  contemplated  that  the  auxiliary  plant — steam-driven  or 
otherwise — to  supplement  the  power  from  the  dam,  shall  he  constructed 
immediately;  and  in  case  Council  grants  the  franchise  it  is  intended  to  be¬ 
gin  the  delivery  of  electricity  from  this  plant  within  12  months. 

TOLEDO,  OHIO. — The  property  of  the  Toledo,  Ann  Arbor  &  Detroit 
Railroad  Company  will  be  sold  at  receiver’s  sale  Sept.  16  by  order  of  the 
Michigan  and  Ohio  courts.  Mr.  John  O.  Zabel.  of  Toledo,  is  the  attorney 
for  the  receivers. 

L.A  GR.-\NDE,  ORE. — The  Grande  Ronde  Electric  Company  has  disposed 
of  its  Oro  Dell  power  plant  to  the  Wallowa  Mercantile  Company,  and  the 
work  of  removing  the  plant  is  now  under  way. 

S.NLEM,  ORE. — The  managers  of  the  Salem-Portland  electric  line  are 
said  to  be  negotiating  for  the  purchase  of  a  tract  of  land  about  two  miles 
northwest  of  Brooks,  where  they  propose  to  establish  an  electric  power 
plant,  to  cost  $10,000.  It-  is  understood  that  several  stations  are  to  be 
erected  on  the  road  between  Salem  and  Portland. 

ALLEGHENY,  PA. — A  bill  has  been  introduced  in  the  Select  Council 
for  the  issuing  of  $75,000  in  bonds  for  buying  a  turbo-generator  outfit, 
condensing  equipment  and  all  necessary  electrical  apparatus  for  the  ex¬ 
tension  of  the  arc  lighting  system  at  the  municipal  lighting  plant  on 
Braddock  Street. 

LANCASTER,  P.\. — Bids  will  be  received  until  Sept.  20  by  Walter 
A.  Miller,  clerk.  Thaddeus  Stevens  Industrial  School  Commission,  at  his 
office,  Court  House,  for  erecting  a  jiower  plant  and  two  cottages  for  .tbove 
school;  also  the  mechanical  work  at  the  power  plant;  also  sewers  .ind 
tunnels  from  buildings  and  heating  plant  for  all  buildings;  also  sa;ne 
name  and  place  for  erecting  a  shop  for  the  Stephens  Orphans’  Home. 

.MANAYL’NK,  PA. — Wm.  H.  Dechant,  of  Reading,  has  secured  a  con¬ 
tract  for  building  an  electric  generating  plant  in  Manayunk  for  supplying 
energy  to  surrounding  mills.  The  plant  will  be  situate<l  o;i  tlu  SchuylKill 
River  and  will  cost  about  $100,000. 

PIIILADELPHI.N,  N.  Y. — A.  F.  Nims,  of  Philadelphia,  is  reported  to 
l-.ave  secured  the  contract  for  constructing  a  concrete  dam  for  the  munici¬ 
pal  electric  light  plant  for  $4,561. 

PITTSBURG,  PA. — The  Southside  Electric  .Manufacturing  (■omi>any 
has  decided  to  apply  for  a  charter.  The  stockholders  jdan  to  increase  the 
capital  and  enlarge  the  plant  for  the  purpose  of  furnishing  electricity  for 
lamps  and  heaters  in  residences  and  stores  and  factories  on  the  Southside. 
The  capital  is  $65,000.  L.  J.  Regan  is  president  and  Peter  M.  Lippert 
secretary  and  treasurer. 

PITTSBURG,  P.‘\. — The  Duquesne  Light  Company,  of  which  Robert  C. 
Hall  is  chief  owner,  will  extend  its  lines  throughout  the  city  and  will  also 
bid  for  the  city  contract.  A  large  plant  and  power  house  will  be  built 
along  the  Monongahela  River.  The  company  has  executed  a  mortgage  to 
the  Fidelity  Title  &  Trust  Company  for  $10,000,000  to  secure  bonds  for 
a  like  amount  to  build  the  plant  and  carry  out  the  company’s  plans.  The 
company  has  secured  four  acres  along  the  Monongahela  River  and  Second 
.\venue  on  which  it  will  erect  a  modern  and  up-to-date  plant.  The  plant 
will  cost  about  $1,500,000.  The  company  already  has  50  miles  of  streets 
in  the  city  equipped  with  active  wires  and  70  miles  e(iuipped  with  poles. 

SHARON,  PA. — Work  will  soon  commence  on  the  construction  of  a  nr  w 
electric  railway  between  Mercer  and  Greenville.  The  Mercer  Construc¬ 
tion  Company  has  been  chartered  with  a  capital  stock  of  $25,000  under  the 
laws  of  West  Virginia.  The  incorporators  are:  T.  1*.  Filer,  L.  W.  Orr. 
and  J.  M.  Campbell,  of  Mercer;  Sylvester  D.  Downs,  of  Greenville,  and 
W.  Hilderbrand,  of  Pittsburg.  It  is  also  proposed  to  extend  the  line  from 
Greenville  to  Sharpsville,  connecting  Sharon  and  Sharpsville. 

PROV’IDENCE,  R.  I. — The  Uncas  Power  Company,  a  subsidiary  cor¬ 
poration  controlled  by  the  New  York,  New  Haven  &  Hartford  Railroad 
Company,  is  damming  the  Shetucket  River  and  preparing  to  erect  a  power 
house  for  the  generation  of  electricity.  It  is  understood  that  ultimately 
the  plant  will  be  used  for  supplying  energy  for  the  propulsion  of  cars  be¬ 
tween  Willimantic  and  Providence. 

WESTERLY,  R.  1. — The  Westerly  Light  &  Power  Company  has  ex¬ 
tended  its  lines  as  far  as  the  Stonington  Road  and  contemplates  building  a 
sub-station  at  Stonington  in  the  near  future. 
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PIERRK,  S.  I). — The  i>rofK)sed  electric  railway  between  Brookings  and 
Sioux  Falls  has  been  revived.  The  .T.  H.  Foltz  Company,  of  Minneapolis, 
is  reported  to  be  backing  the  enterprise  financially. 

(iLEASON,  TENN. — The  citizens  are  planning  the  forming  of  a  com¬ 
pany  for  the  purpose  of  installing  an  electric  lighting  equipment. 

L. WVRE VCEBURG,  TENN. — Bids  will  be  received  until  Sept.  13  for 
materials  and  labor,  separately  or  together:  Turbines,  dynamo,  induction 
motor  and  arc  lamps:  centrifugal  or  triplex  pump,  steel  tower  and  tank, 
cast  iron  pipe,  hydrants  and  valves,  cyclopean  or  reinforced  concrete  dam, 
reinforced  concrete  penstocks  and  power  house,  installing  machinery, 
electric  line  construction,  pipe  laying.  For  specifications  address  Walter 
G.  Kirkpatrick,  Engineer,  Jackson,  Miss. 

NEWPORT,  TENN. — Bids  are  wanted  until  Sept.  14  for  $37,500  of 
water  works  and  $7,500  of  electric  lighting  bonds. 

BROWNSVILLE,  TEX. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  the  electric  light  plant  and  water  works  to  Henry 
C.  Ellen,  Jr. 

M. ANASSAS,  VA. — Bids  will  be  received  by  O.  E.  Newman,  chair¬ 
man  of  the  Improvement  Committee  of  the  Council,  until  Sept.  38  for 
furnishing  material  and  installing  a  water  works  and  electric  lighting 
plant  and  macadamizing  the  streets  in  the  town.  Bids  may  be  submitted 
as  a  whole  or  separately  on  the  above  work.  Pressey  &  Weller  are  the 
engineers,  1416  F  Street  N.  W.,  Washington,  D.  C. 

SALEM,  VA. — Bids  will  be  received  until  Sept.  16  by  W.  R.  Hester, 
of  the  finance  committee,  for  the  purchase  of  water,  electric  light,  sewer 
and  improvement  bonds  valued  at  $35,000. 

SEATTLE,  WASH. — The  City  Council  has  granted  a  franchise  to  the 
Loyal  Railway  Company  to  construct  and  operate  a  street  railway  in  the 
city. 

SNOHOMISH,  WASH. — The  Snohomish  V'alley  Railroad  Company  has 
awarded  the  contract  for  the  construction  of  its  road  from  Snohomish  to 
Renton,  a  distance  of  55  miles,  to  the  Continental  Engineering  &  Con¬ 
struction  Company,  of  New  York,  N.  Y.  Charles  A.  Barron  is  general 
superintendent  of  the  railway  company. 

TACOM.\.  WASH. — Since  the  sale  of  the  Howe  ranch  local  interests  at 
Twisp  are  investigating  the  Howe  water  right  on  the  Twisp  just  above 
the  Brown  ranch  where  the  water  rushes  with  terrific  force  between  two 
high  and  solid  rocky  walls.  The  project  is  to  dam  the  river  at  this  ideal 
point  and  generate  electricity  for  the  town  of  Twisp.  After  the  investiga¬ 
tions  are  complete  an  effort  will  be  made  to  interest  outside  capital. 

DE  PERE,  WIS. — ^The  Fox  River  Valley  Telephone  &  Telegraph 
Company  has  purchased  the  Wolf  River  Telephone  Company’s  exchanges 
and  lines  at  New  London  and  Weyauwega  for  $6,500.  The  local  inde¬ 
pendent  company  will  make  extensive  improvements  in  its  lines. 

MADISON,  WIS. — It  is  reported  that  the  Madison  Gas  &  Electric 
Company  (John  Corscot,  general  manager)  intends  expending  $75,000  for 
new  machinery  and  new  buildings. 

MILVV.'VUKEE,  WIS. — The  MilwauKee  Western  Electric  Company,  of 
which  William  Ross  is  president,  has  given  a  trust  deed  for  $35,000  to 
the  Citizens’  Trust  Company,  the  proceeds  of  which  will  be  used  to  promote 
an  electric  line  from  Milwaukee  to  Pewaukee,  Beaver  Dam  and  other 
places. 

M ILVV.'XUKEE,  WIS. — The  Wisconsin  Telephone  Company  has  decided 
to  expend  $1,500,000  in  improving  its  system,  and  building  a  new  toll  line 
to  Northern  Wisconsin  and  Michigan,  Iron  Mountain,  Rhinelander,  Toma- 
lliawk  and  Hurley  will  be  given  additional  service.  More  than  600  miles 
of  new  wire  will  be  strung,  and  between  200  and  300  miles  of  new  terri- 
itory  covered. 

-MllSCOD.X,  VVTS. — This  village  will  vote  on  the  question  of  bonding  it- 
•self  in  the  sum  of  $10,000  for  the  purpose  of  acquiring  the  electric  light- 
ling  plant. 

NORTHFIELD,  WIS. — It  is  stated  that  the  Northfield  Light,  Heat  & 
Power  Company  is  seeking  a  franchise. 

STEVENS  POINT,  WIS. — The  Wisconsin  Telephone  Company  is  put¬ 
ting  up  a  new  50-wire  cable  on  Clark  Street. 

WEY.MJWEGA.  WIS. — The  telephone  deal  between  the  Wolf  River 
Telephone  Company  and  the  Interurban  Telephone  Company,  which  has 
Been  pending  for  several  years,  has  been  closed,  and  the  Wolf  River 
system,  which  embraces  the  exchanges  at  Weyauwega  and  New  London 
and  toll  lines  from  New  London  to  Waupaca  and  from  Weyauwega  to 
Tustin  has  been  transferred  to  the  Fox  River  Valley  Telephone  &  Tele¬ 
graph  Company,  which  now  controls  the  independent  exchange  in  Green 
Bay  and  Appleton,  with  connecting  toll  lines,  and  the  Waupaca  exchange. 

SHERIDAN,  WYO. — The  Rocky  Mountain  Bell  Telephone  Company 
will  make  improvements  in  its  line. 

V.XNCOUVER.  B.  C. — James  A.  Moore  and  associates,  of  Seattle, 
Wash.,  are  here  making  arrangements  for  the  construction  of  an  electric 
smelter  on  Vancouver  Island  for  the  treatment  of  iron  ores. 

WINNIPEG,  M.\N. — The  Civil  Board  of  Control  has  approved 
a  number  of  plans  for  extensions  to  the  lines  of  the  Winnipeg  Electric 
Street  Railroad  Company.  Wilford  Phillips  is  general  manager  of  the 
company. 

WINNIPEG,  M.\N. — Bids  will  be  received  by  the  chairman  of  Build¬ 
ing  Control  until  Oct.  i  (extension  of  date  from  Sept  3)  for  the  con¬ 
struction  of  general  works  and  for  supplying  and  installing  various 


portions  of  the  equipment  for  the  hydro-electric  works  and  station  at 
Point  du  Bois,  for  a  transmission  line  between  Point  du  Bois  and  VV'inni 
peg,  and  for  a  receiving  transformer  station  in  Winnipeg. 

BR.\NTFORD,  ONT. — It  is  expected  that  this  town  will  be  supplied  with 
electrical  energy  shortly  from  the  circuits  of  the  Cataract  Power  Company. 
The  company  is  running  a  branch  line  from  Stony  Creek  over  the  moun¬ 
tain  and  figures  on  utilizing  its  surplus  supply  by  selling  to  Brantford 
manufacturers. 

GODERICH,  ONT. — At  an  election  held  recently  in  the  township  of 
Ashfield,  the  citizens  voted  to  guarantee  the  bonds  of  the  Ontario  &  West 
Shore  Electric  Railway  Company  to  the  extent  of  $125,000. 

H.\MILTON,  ONT. — The  City  Conncil  has  decided  to  purchase 
two  electric  pumps  with  a  daily  capacity  of  10,000,000  gallons,  at  a  cost 
of  $50,000. 


Company  Elections, 

EUREKA  MILLS,  VA. — At  the  annual  meeting  of  the  Central  Tele¬ 
phone  Company,  held  Aug.  27,  the  following  officers  were  elected:  Cap¬ 
tain  A.  J.  Terry,  president;  W.  G.  Williams,  secretary-treasurer;  W.  G. 
Williams,  general  manager;  J.  C.  Carrington,  F.  C.  Thornton,  S.  A.  Law- 
son  and  Lee  VV’.  Morton,  directors. 

FREDERICKSBURG,  VA. — The  stockholders  of  the  Toluca  &  Fred¬ 
ericksburg  Telephone  Company  have  elected  the  following  officers:  Hugh 
Adie,  president;  C.  A-  Bryan,  secretary;  E.  S.  Moore,  business  manager; 
Thomas  J.  Waller,  C.  A.  Bryan,  R.  .\.  Moncure,  Hugh  Adie,  Dr.  E-  M. 
Snead  and  A.  J.  Pyke,  directors. 


New  Industrial  Companies. 

ATLANTIC  CITY  MONORAIL  AND  AMUSEMENT  COMPANY, 
Atlantic  City,  N.  J.,  has  been  incorporated  by  E.  J.  MeWhiney,  F.  A. 
Kunz  and  H.  Clay.  The  capital  stock  of  the  company  is  $350,000,  and  its 
purpose  is  to  operate  amusements. 

THE  AUTO  IGNITER  COMPANY,  of  New  York,  N.  Y„  has  been  in¬ 
corporated  with  a  capital  stock  of  $25,000.  The  directors  are  William  F. 
Holcombe,  Emma  B.  Holcombe,  Richard  E.  Berthold,  of  New  York,  N.  Y. 

THE  ELECTRIC  GARAGE  COMPANY,  of  Utica,  N.  Y.,  has  been 
incorporated.  The  directors  are  Leslie  F.  Ashley,  John  J.  Schimmel,  Jr., 
and  George  M.  Rabenstein,  all  of  Utica.  The  company  will  deal  in  heating 
apparatus. 

THE  JOHN  GOOD  &  GORDON  COMP.ANY  (electrical  engineers),  of 
Philadelphia,  Pa.,  has  been  incorporated  with  a  capital  stock  of  $125,000 
by  John  Thomas  Gordon,  Ezekiel  Gordon. 

THE  MONTEREY  HYDRO-ELECTRIC  POWER  CO.MPANY  has  been 
organized  at  Ellsworth,  Me.,  for  the  purpose  of  owning,  operating  and  deal¬ 
ing  in  water  sites,  power  and  privileges  for  various  purposes.  The  capital 
stock  is  $5,000,000,  of  which  nothing  is  paid  in.  The  president  is  Percy 
Langley  and  the  treasurer,  R.  M.  Whiting,  both  of  Ellsworth. 

UNITED  STATES  CHANGEABLE  SIGN  COMPANY,  of  New  York, 
has  been  incorporated  with  a  capital  stock  of  $25,000  for  the  purpose  of 
manufacturing  signs.  The  directors  are  S.  H.  Martel,  Jr.,  C.  Presbrey 
and  C.  J.  Hardy. 

V'AN  BERGH  ELECTRIC  PROTECTION  SYSTEM  COMPANY,  of 
New  York,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  C. 
Tielenius,  F.  A.  Rengler  and  C.  Van  Bergh. 

«_  .  .  .  .  _  ...  .  -  -  - 

New  Incorporations. 


SAN  FRANCISCO,  CAL. — Articles  of  incorporation  have  been  filed 
for  the  El  Dorado  Power  Company.  The  company  is  capitalized  at  $1,000,- 
000,  and  the  directors  are  Paul  A.  McCarthy,  F.  H.  Curry,  A.  B.  Weiler, 
R.  K.  Barrows  and  C.  H.  Patterson. 

COLORADO  SPRING'S,  COL. — The  Monarch  Electric  Company  has 
been  incorporated  with  a  capital  stock  of  $20,000  by  W.  J.  Squire  and 
others. 

DOVER,  DEL. — The  American  Suspension  Railway  Company,  of  Phila¬ 
delphia,  Pa.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$5,000,000.  The  object  of  the  company  is*  to  acquire  improved  railway 
traction  and  rapid  transit  lines.  The  incorporators  of  the  company  are: 
D.  M.  Prantz,  W.  H.  Tigerman,  George  W.  Schriner,  Frank  O.  Butler,  J. 
W.  Wilson,  Theodore  Barrett,  J.  George  Schemff,  all  of  Philadelphia,  Pa. 

WILMINGTON,  DEL. — The  Oglahoma  Fuel,  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  James  S.  Cum¬ 
mings  and  others. 

BELLEVILLE,  ILL. — The  East  St.  Louis  &  Eastern  Railway  Company 
has  been  organized.  The  capital  is  $2,500,  and  the  incorporators  are  L.  C. 
Haynes,  T.  W.  Gregory,  G.  C.  Pierce,  F.  H.  Thomas  and  F.  H.  Kruger. 

D.XHLGREN,  ILL. — The  Dahlgren  People’s  Telephone  Company  has 
increased  its  capital  stock  from  $10,000  to  $13,500. 

LOWELL,  IND. — The  Lowell  Light  &  Power  Company  has  been  incor¬ 
porated  to  construct  and  equip  light  ar.d  power  plants  in  this  and  other 
towns  and  cities  of  Indiana.  Clifford  Wiley,  E.  L.  Shank  and  J.  M.  Jones 
are  the  directors. 
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SERGEANT  BLUFF,  lA. — The  Sergeant  Bluff  Telephone  Company  has 
been  incoiporated  with  a  capital  stock  of  $20,000  by  A.  J.  Westfall  and 
others. 

ELLSWORTH,  ME. — The  Ellsworth  Tower  Supply  Company  has 
been  incorporated  with  a  capital  of  $450,000  for  the  purpose  of  generating 
electricity  for  manufacturing  purposes.  Henry  M.  Hall,  of  Ellsworth, 
is  president  of  the  company. 

JERSEY  CITY,  N.  J. — The  Merchants’  Electric  Light  &  Power  Com¬ 
pany  has  been  incorporated  with  a  capital  stock  of  $250,000  by  Frank  H. 
Lowrie  and  others. 

P.\XAM.\,  N.  V. — The  Panama  Power  Company  has  been  incorporated 
with  a  capital  stock  of  $4,000.  The  directors  are:  Walter  Parner,  G.  G. 
Burnham  and  I.  X.  Britton,  of  Panama. 

VAN  ETTEX,  X.  Y. — The  Van  Etten  Telephone  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $500  by  J.  W.  Gee,  G.  Banheld  and 
B.  U.  Osborn. 

WALTON,  X.  Y. — Walton  Public  Service  Company  has  been  incor- 
pciated  to  do  electric  lighting,  etc.  The  capital  is  $50,000.  E.  L.  Gung 
and  others  are  interested. 

DEMOt'R.\T,  X.  C. — The  North  Bucoinbe  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  James  X.  Morgan,  J. 
n.  Murphy  and  James  C.  McElray. 

KNOX,  N.  D. — The  North  Knox  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $6,500  by  C.  J.  Markstad,  and  Martin 
Steen,  of  Knox,  and  others. 

-McHEXRY,  X.  D. — The  McHenry  Telephone  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $15,000  by  Anton  Jenson,  E.  J.  Horn 
and  others. 

MEKINOCK,  N.  D. — ^The  Turtle  River  Co-operative  Telephone  Com¬ 
pany  has  been  organized  with  a  capital  stock  of  $50,000. 

NEW  ROCKFORD,  X.  D. — The  .\ir  Line  Telephone  Company  has 
been  incorporated  by  A.  J.  Rifcher,  J.  P.  Knoack  and  J.  Paulson,  of 
New  Rockford. 

TfU  I'LERNTLLE,  OHIO. — The  Harlan  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  J.  T.  Sharp,  E.  H.  Smith, 
E.  I).  Jones  and  J.  E.  Spurting. 

CIXCIXNWTI,  OHIO. — The  Fitzsimmons  Telephone  C'omi>any  has 
been  incorporated  with  a,  capital  stock  of  $5,000  by  Harry  Burkhardt, 
James  Mullaney,  Charles  Baker,  Ferdinand  Bassan  and  others. 

COLU.MBUS.  OHIO. — The  Massillon,  Wooster  &  Mans'lcM  Traction 
Company,  Cleveland,  has  been  incorporated  with  a  capital  of  $1,000 
by  G.  A.  Bartholemew  and  others.  ' 

COLUMBUS,  OHIO. — The  People’s  Municipal  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  acquire  fran¬ 
chises,  do  construction  work  and  furnish  electricity  for  lamps  and  motors. 
The  incorporators  are  E.  W.  Taylor,  T.  C.  .Morphy,  S.  T.  Davies,  G. 
Counter  and  F.  W.  McCue,  all  of  Cleveland. 

DO\’ER,  OHIO. — The  Snyder  Electrical  Manufacturing  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  Edward  Snyder  and 
others. 

GEORGETOWN,  OHIO. — The  Georgetown  Electrical  &  Supply  Com¬ 
pany  has  been  incorporated  with  a  capital  stock  of  $20,000  by  Philip 
Polasky  and  others. 

NEW  PHILADELPHIA,  OHIO.— The  Valley  Transit  Light  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $100,000  by  C.  J. 
Kneisley  and  others. 

NORWOOD,  OHIO. — The  Norwood  Telephone  Company,  with  a  capi¬ 
tal  of  $13,000,  has  been  incorporated  by  Peter  Brooks  and  others. 

QUAKER  CITY,  OHIO. — The  Farmers’  Telephone  Company  has  been 
organized  with  a  capital  stock  of  $3,000  by  W.  A.  White,  F.  T.  Webster 
and  others. 

.•\RXETT,  OKL.\. — The  .\rnett  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $10,000  by  C.  O.  Shaffer,  J.  O.  Ralston 
and  J.  J.  Henry. 

EL  RENO,  OKL.A. — The  Canadian  Light  &  Power  Company  has  been 
incorporated  w*ith  a  capital  of  $100,000  by  J.  W.  Maney  and  others. 

GE.XRY,  OKL.\. — The  Maple  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $600  by  A.  C.  Gilmore,  Byron  Baker  and  S.  S. 
Schymore. 

GR.^CEMONT,  OKLA. — The  Spring  Creek  &  Anadarko  Telephone 
Company  of  this  city  has  been  incorporated  with  a  capital  of  $1,900  by 
J.  F.  Prewitt  and  others. 

L.AWTOX,  OKLA — The  Lawton  Lighting  Company  has  been  incor¬ 
porated  with  $100,000  capital  stock.  The  incorporators  are  C.  S.  Stephen- 
s(.n,  of  Lawton;  J.  E.  and  D.  E.  Stephenson,  of  .\nsonia,  Ohio. 

LOOKEBA.  OKLA. — The  Farmers’  Central  Rural  Telephone  Company 
has  been  chartered  with  a  capital  of  $1,000  by  T.  E.  Green  and  M.  N. 
.Stewart,  of  Lookeba,  and  N.  J.  Walling,  of  Binger. 

LOUIS,  OKLA. — The  Louis  Farmers’  Co-operative  Telephone  Com¬ 
pany  has  been  incorporated  with  a  capital  of  $2,000  by  C.  J.  Johnston 
and  others. 

SALON,  OKLA. — The  Salon  Telephone  Company  has  been  incorporated 
with  a  capital  stock  of  $2,500  by  C.  Bothrick,  W.  T.  Hugate  and  C. 
Pittman. 


STELLA,  OKLA. — The  Farmers’  Independent  Telephone  Company 
has  been  incorporated  by  L.  S.  Wheeler  and  others. 

TEXHOMA,  OKL.\. — .Articles  of  incorporation  have  been  tiled  for  the 
Texhoma  Electric  Light,  Water  &  Ice  Company  with  a  capital  stock  of 
$15,000.  The  incorporartors  are  J.  J.  Osborne  and  others. 

W.ARREN,  OKL.A. — The  Warren  Central  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,000  by  T.  S.  Woody,  .A.  F.  Hen¬ 
dricks,  T.  F.  Baird  and  S.  .\.  Biddy. 

FIXLEYVILLE,  P.A. — Charters  have  been  granted  to  the  Finleyville 
Electric  Light  Company  and  the  Courtney  Electric  Light  Company  each 
with  a  capital  of  $5,000.  The  incorporators  are  the  same  in  both  com¬ 
panies,  as  follows:  Jacob  \’.  Van  Wagener,  John  F.  Cockburn  and  Clar¬ 
ence  W.  Scheck,  all  of  Pittsburg. 

UTIC.\,  S.  D. — The  Central  Farmers’  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  L.  Bruce  and  others. 

CH.KTT.ANOOG.A,  TENN. — The  Locust  Mount  Telephone  Company, 
Washington  County,  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  S.  T.  Martin,  R.  A.  Walker,  Jesse  Hunt,  Dr.  George  C.  Horn  and  J. 
H.  Hale. 

COLLIERVILLE,  TENN. — The  Collierville  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  S.  Hinton,  W.  W. 
Norfleet,  L.  T.  Ward,  Kl.  A.  Johnson  and  H.  Irby. 

MEMPHIS,  TEXX. — The  Economy  Electric  Company  has  filed  an  appli¬ 
cation  for  a  charter.  The  capital  stock  of  the  concern  is  named  at  $5,000. 
The  incorporators  are  J.  B.  Hutchison,  E.  .A  Palham,  J  A.  Rose,  J.  H. 
Lucas  and  Clarence  Nelson. 

MFIMPHIS,  TENN. — The  South  Memphis  Light  &  Traction  Company 
has  been  incorporated  with  a  capital  stock  of  $50,000. 

VENUS,  TEX.\S. — The  Venus  Telephone  Company  has  been  organized 
at  this  place,  and  the  following  officers  have  been  elected:  A.  I).  Frost, 
president;  A.  J.  Florey,  vice-president;  John  W.  Bassett,  secretary,  and 
C.  L.  Barker,  treasurer. 

BUCH.AX.AX,  N'.A. — .Articles  of  incorporation  have  been  filed  for 
the  James  River  Water  Power  Company  with  a  capital  stock  of  $500,000 
to  construct  a  power  plant  on  James  Hivrr.  O.  C.  Huffman,  of  Bu¬ 
chanan,  is  interesttd. 

RICHMOND,  \’.\. — The  Union  Telephone  Company,  of  Branchville, 
has  been  incorporated  by  W.  R.  Sykes,  W.  W.  White.  C.  B.  Vick,  J.  G. 
Stancill  and  J.  B.  Rogers.  The  capital  stock  of  the  company  is  $2,500 
and  its  purpose  is  to  construct  a  telephone  line. 

^^MBOY,  W.ASH. — 1  he  .\mboy  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $2,000  by  W.  F.  Gerber  and  others. 

CHELAN,  WASH. — The  Chelan  Electric  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $500,000  for  the  purpose  of  building  an 
electric  railw;ay  from  Wenatchee  to  the  northern  end  of  the  state.  The 
company  also  contemplates  furnishing  electricity  for  lighting  purposes 
and  water  privileges  to  all  towns  along  the  Chelan  River.  J.  T.  Mc- 
Chesney  is  president  of  the  company,  and  E.  C.  Mony,  secretary. 

GOLDEND.ALE,  WASH. — The  Klickitat  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $45,000  by  H.  W.  Fellows, 
Frank  Lehn  and  J.  H.  Tilsey. 
tered  with  a  capit.al  stock  of  $3,000. 

OROVILLE,  WASH. — The  Sililkameen  Power  Company,  of  Oroville, 
has  been  incorporated  with  a  capital  of  $1,200,000  by  Monroe  Hartman, 
Charles  A.  .Andrus  and  others. 

OLYMPI.A,  W.ASH — The  Amboy  Telephone  Company,  of  Amboy, 
Clark  County,  has  been  incorporated  by  W.  F.  Gulber,  B.  .\.  Curtice.  J. 
Hooper,  W.  Healy  and  I.  Siesecker. 

SPOKANE,  W.ASH. — The  Big  Bend  Light  &  Power  Company  has 
been  organized  to  furnish  light  and  power  to  cities  and  towns  in  Big 
Bend  County.  The  incorporators  arc  I).  B.  Fotheringham,  H.  G.  Bleaker, 
of  Spokane,  and  Eugene  Menlo,  of  Medical  Lake. 

PRIXf'ETOX,  W.  V.A. — Princeton  Power  Company  has  been  incor- 
I  porated  with  a  capital  of  $30,000  by  L.  II.  Perkins  and  others. 

PRUNTYTOWX,  W.  \'.\. — The  Pruntytown  Telephone  Comi)any  has 
been  organized  to  operate  telephone  lines  in  Pruntytown  and  other  parts 
of  the  western  section  of  this  county.  The  officers  are:  W.  E.  Carter, 
president;  C.  T.  Reynolds,  secretary,  and  C.  B.  Kinsey,  treasurer. 

B.ALDWIN,  WIS. — The  Baldwin  Electric  Light  &  Puci  Company  is  re¬ 
ported  incorporated  with  a  capital  of  $15,000  by  E.  J.  Cave,  O.  K.  Haw¬ 
ley  and  Herman  Heebink. 

DELL,  WIS. — The  Dell  Co-Operative  Telephone  Company,  Dell,  Ver¬ 
non  County,  has  been  incorporated  with  a  capital  of  $2,500  by  Edward 
Clark  and  others. 

DURAND,  WIS. — The  Intercounty  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $8,000  by  W.  H.  Qifford  and  others. 

MADISON,  WIS. — The  Intercounty  Telephone  Company,  of  Durand, 
filed  articles  of  incorporation  with  the  Secretary  of  State.  The  capital 
stock  is  $8,000,  and  the  incorporators  are  W.  H.  Gifford,  Ward  E.  Loodell, 
P.  Fox,  N.  P.  Ward,  W.  Will  and  C.  Winget. 

MENOMINEE  FALLS,  WIS. — The  Menominee  F’alls  Electric  Light 
Company  has  been  incorporated  with  a  capital  stock  of  $15,000  by  Richard 
C.  Wanger,  J.  K.  Krtmers  and  others. 
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Legal. 

RIGHT  OF  AS  ELKCTRIC  POWER  CO.MP.AXY  TO  CONDEMN 
LAND  FOR  ITS  USE  UPHELD. — The  question  of  the  right  of  a  light 
and  power  company  to  condemn  the  land  necessary  for  the  construction 
of  a  canal  came  up  in  a  case  recently  before  the  Supreme  Court  of  Wash¬ 
ington.  The  Olympia  Light  &  Power  Company,  which  instituted  the 
pioceedings  to  condemn,  operates  a  street  railway  between  the  city  of 
(dympia  and  the  town  of  Tumwater,  and  also  maintains  an  electric  light¬ 
ing  system.  The  company  has  a  generating  plant  on  the  Des  Chutes 
River  at  the  town  of  Tumwater,  the  plant  being  run  by  water  taken  from 
the  river.  During  the  months  of  July,  August  and  September  of  each 
year  there  is  not  enough  water  in  the  river  to  furnish  power  sufficient 
to  operate  the  railway  and  lighting  systems,  and  during  those  months  it 
had  frequently  become  necessary  to  suspend  the  railway  service.  The 
Company  jiroposed  to  overcome  this  difficulty  by  diverting  part  of  the 
water  which  came  down  the  river  during  the  rainy  season  by  means  of  a 
canal  to  Lawrence  Lake,  a  body  of  water  located  near  the  river,  but  about 
twenty-six  miles  up  above  the  power  house.  The  level  of  the  lake  would 
he  thereby  raised  some  30  feet,  and  the  plan  was  to  hold  the  water  there 
until  the  dry  season,  when  it  would  be  released  in  sufficient  amount  to 
give  the  reijuired  power.  The  raising  of  the  lake  level  would  result  in 
overflowing  the  land  belonging  to  owners  along  the  shore,  and,  as  they 
objected  to  selling,  the  company  was  obliged  to  proceed  by  condemn¬ 
ation.  The  landowners  claimed  that  the  company  was  not  entitled  to  take 
the  land  by  condemnation,  because  it  was  authorized  by  its  charter  to 
fi'rnish  power  to  individuals,  which  is  not  a  public  use,  and  because  it 
was  within  the  reach  of  the  company  to  evade  detection  in  case  such 
pt'wer  should  be  furnished  to  individuals  after  the  land  had  been  con- 
d<  mned  for  a  public  use.  While  it  is  the  law  the  land  may  be  taken 
by  a  corporation  only  when  needed  for  a  public  use  and  the  private  prop¬ 
erty  of  one  person  may  not  be  taken  for  the  private  use  of  another,  never¬ 
theless,  when  a  corporation  is  engaged  in  a  public  service,  the  fact  that 
the  corjioration  may  devote  land  to  private  purposes  does  not  deprive  it 
of  its  right  to  condemn.  Harris  vs.  Olympia  Light  &  Power  Company, 
90  Pac.  Rep.  656. 

NEAUNES:5  of  LOW  POTENTIAL  WIRES  TO  WIRES  OF  HIGH 
POTENTIAL  AS  BASIS  OF  ACTION  FOR  NEGLIGENCE.  PROPER 
(ON  .‘STRUCT  I  ON  REQUIRES  SUCH  WIRES  TO  BE  .AT  LEAST 
I  IVE  FEET  .AP.ART. — The  facts  in  an  action  against  an  electric  light 
company,  brought  by  an  administrator  to  recover  damages  for  the  death 
Ilf  a  lineman  in  the  employ  of  the  company,  whose  estate  he  represented, 
wire  as  follows:  The  company  owned  a  primary  or  high  potential  circuit 
of  ^300  volts,  which  was  strung  with  26  inches  of  a  secondary  circuit  of 
106  volts.  The  poles  were  so  placed  that  the  wires  passed  through  the 
ti.ps  of  some  trees  near  the  home  of  one  Selby,  which  was  lighted  by 
current  conveyed  by  the  secondary  wire.  On  the  afternoon  ..f  the  acci¬ 
dent  .Selby  noticed  a  disturbance  among  the  wires  in  his  yard,  and  ob¬ 
served  that  the  trees  to  which  the  wires  were  attached  were  smoking 
and  that  sparks  were  flying  from  the  fixtures.  He  requested  his  son  to 
go  into  the  cellar  and  cut  the  current,  and  the  son.  being  unable  to  find 
the  switch,  attenqited  to  turn  on  the  incandescent  light.  But  he  aban¬ 
doned  this  purpose  upon  receiving  a  rather  severe  shock,  and  Selby  noti¬ 
fied  the  company's  office  by  telephone  of  the  trouble.  The  lineman  ar 
rived  and,  when  he  observed  the  trees  smoking,  it  occurred  to  him  that 
there  was  a  “ground.”  After  cutting  the  current  from  the  yard  lights  he 
was  called  to  inspect  the  wiring  in  the  house  and,  upon  being  shown  the 
lamp  from  which  Selby’s  son  received  the  shock,  he  seized  it  and  was 
instantly  killed.  Several  questions  presented  themselves  for  consideration: 
Was  the  company  guilty  of  negligence?  Was  the  lineman  free  from  con 
tributory  negligence?  Was  he  acting  within  the  scope  of  his  duties? 
Could  it  be  said  that  he  had  not  assumed  the  risk  under  the  circumstances? 
A  negative  answer  to  any  of  these  questions  would  have  been  fatal  to  the 
right  of  the  administrator  to  recover  damages.  .As  to  negligence,  it  was 
l;eld  that  the  company  was  clearly  negligent  in  not  seeing  to  it  that  the 
two  wires  were  at  least  5  feet  apart,  and  also  in  permitting  them  to  pass 
through  the  branches  of  trees,  thereby  endangering  contact.  It  seems 
that  the  lineman  was  one  of  a  number  of  men  who  were  employed  to  do 
“outside”  work,  and  that  the  “inside  work”  was  taken  care  of  by  a  dif¬ 
ferent  grou])  of  einjiloyees.  It  was  held  that,  as  no  inside  man  was  sent 
along  with  the  unfortunate  employee,  he  was  justified  in  remedying  the 
trouble  at  the  Selby  residence,  no  matter  where  he  found  it.  The  com¬ 
pany  then  contended  that  the  accident  resulting  in  the  lineman's  death 
was  one  of  the  ordinary  risks  incident  to  his  employment.  It  is  true 
that  a  servant,  by  his  contract  of  employment,  assumes  the  ordinary  risks 
incident  thereto.  .A  servant,  however,  does  not  assume  the  risk  incident 
to  his  master’s  negligence,  and,  under  this  rule,  it  was  held  that  the  line¬ 
man  had  assumed  no  risk  which  could  dejirive  his  estate  of  the  right  to 
damages.  The  question  of  contributory  negligence  was  referred  to  the 
jury,  and  the  jury  found  that  element  was  not  involved  and  returned 
a  verdict  of  $5,000.  Grimm  vs.  Omaha  Electric  Light  &  Power  Company, 
Supreme  Court  of  Nebraska,  112  N.  W.  Rep.  620. 


Educational. 


NVIW  A  ORK  UNIX'ERSITA'. — .An  evening  -course  in  industrial  engi- 
ncciing,  intended  to  give  manufacturers,  contractors  and  their  employees 
a  working  knowledge  of  engineering  principles  which  enter  into  the  con¬ 
struction  and  ojH-ration  of  their  jilants.  will  be  begun  on  Sept.  26  by 


New  York  University,  under  the  direction  of  Dean  Joseph  F.  Johnson,  at 
the  School  of  Commerce,  .Accounts  and  Finance  in  Washington  Square. 
This  course  has  been  designed  to  aid  those  connected  with  industrial 
concerns  to  inspect,  intelligently,  specifications  and  materials  and  to  pass 
on  plans  for  application  of  power  to  various  types  of  machinery.  Supple¬ 
menting  this  course  will  be  another  in  industrial  chemistry,  which  will 
deal  with  the  chemical  processes  in  the  manufacture  of  extensively  used 
commodities,  a  course  in  industrial  values,  to  enable  the  manufacturer 
or  selling  agent  to  interpret  his  market,  and  a  special  course  in  business 
organization,  which  will  consider  methods  of  securing  economical  manage¬ 
ment  of  productive  and  sales  departments  and  effective  placing  of  products 
under  varing  conditions  of  trade. 


Obituary. 


MR.  L.  11.  CARTER. — .-A  special  dispatch  from  Chicago  of  .Aug.  28, 
says:  “L.  11.  Carter,  the  son  of  Brig.-Gen.  W.  H.  Carter,  of  Chicago,  in 
command  of  the  lAepartment  of  Lakes  of  the  U.  S.  Army,  was  killed  in¬ 
stantly  last  night  by  an  electric  shock  received  in  the  dairy  room  of  the 
University  of  Illinois  at  Champaign,  where  he  was  a  special  student.  A'oung 
Carter  was  dead  when  found.  He  had  been  set  at  the  task  of  polishing 
a  combination  electric  and  gas  chandlier  in  the  university  dairy.  He  had 
been  working  for  some  time  when  a  piercing  scream  was  heard  by  C.  C. 
Potter,  a  fellow-student  employee.  Potter  rushed  to  the  aid  of  the  young 
man  and  found  that  he  had  received  a  current  of  electricity  in  his  body. 
Carter  had  been  standing  upon  a  small  stationary  engine  while  reaching 
up  to  the  chandelier.  The  engine  was  fastened  with  bolts  driven  through 
the  concrete  floor  and  this  completed  the  circuit.  A  ladder  was  leaning 
near  by,  and  when  Potter  rushed  into  the  room  Carter's  lifeless  body  had 
fallen  against  it,  hut  the  hands  of  the  dead  man  were  still  clutched  tightly 
over  the  chandelier,  which  had  been  partly  wrenched  from  its  fastening  in 
the  ceiling.  Daring  possible  elect reKUtion,  Potter  seized  the  body  and  it 
fell  to  the  floor,  tiius  breaking  the  circuit.” 

.MR.  E.  R.  COFFIN. —  It  is  with  extreme  regret  that  we  note  the  death 
of  Mr.  E.  R.  Coffin,  son  of  .Mr.  C.  .A.  Coffin,  president  of  the  (jen- 
eral  Electric  Company,  who,  with  members  of  his  family,  is  now- 
traveling  in  Europe.  It  appears  that  Mr.  E.  R.  Coffin  was  taken  ill 
while  traveling  from  San  Francisco  to  New  York,  and  died  at  Omaha, 
in  the  General  Hospital,  after  an  tiperation  for  strangulated  hernia. 
Edward  Russell  Coffin  was  born  in  Lynn,  Mass..  July  2S.  1873.  .After 
being  graduated  at  Harv.trd  University,  where  lie  took  the  dc;ne  of  .A.  11., 
he  entered  the  Harvard  Law  School,  from  which  he  was  graduated  in  1896. 
He  was  admitted  to  the  bar  of  Massachusetts,  and  later  practiced  in  New 
A'ork  City  until  November,  1904.  when  he  became  vice-president  of  the 
Electric  Securities  Corporation.  At  the  time  of  his  death  he  was  also  vice- 
president  of  the  .Asluviile  Electric  Company,  the  Chattanooga  Electric  Com 
pany  and  the  Des  Moines  Electric  Light  Company.  He  was  n  director  of 
the  .Ani:nas  Powci  AA'ater  t  ompany,  the  Central  Colorado  Power  Com¬ 
pany.  the  Duluth  Edison  Electric  Company,  the  Grand  Rapids  Edison  Com¬ 
pany,  the  Omaha  Electric  Light  &  Power  Comi>any  and  the  Le  Grange 
Mining  Company.  Mr.  Coffin  was  a  member  of  the  Puritan  Club  of 
Boston,  the  Fort  Orange  Club  of  .Albany,  and  the  Metropolitan,  City, 
and  University  clubs  of  this  city.  He  was  unmarried  and  lived  with 
his  father.  He  was  a  young  man  of  great  promise  and  ability,  a  most 
delightful  comjianion,  and  of  fine  physique  that  indicated  a  long  life. 
His  death  will  be  deejily  deidored  in  electrical  circles. 

Personal. 


.MR.  J.  T.  PORTER,  formerly  superintendent  of  the  Shreveport  Trac 
tion  Company,  of  Shreveport,  I.a.,  has  resigned  to  engage  in  the  electrical 
construction  business.  Mr.  H.  11.  Lunsford  has  been  appointed  superin- 
icndint  to  succeed  Mr.  Porter. 

MR.  11.  P.  M.AXIM,  formerly  chief  engineer  of  the  Electric  A'ehicle 
Company,  New  A'ork,  N.  Y.,  who  resigned  on  .Aug.  i  to  begin  the  manu¬ 
facture  of  motor  cars  on  his  own  account,  has  betn  retained  by  the  Electric 
A  ehitle  Company  as  consulting  engineer,  and  will  represent  that  organi¬ 
zation  in  the  mechanical  branch  meetings  of  the  Licensed  .Association.  Mr. 
Maxim  designed  nearly  all  the  Columbia  gasoline  and  electric  cars  built 
since  the  company  started  in  business. 

PROF.  AV.  O.  TE.AGUE  has  resigned  his  position  in  the  experimental 
engineering  department  at  Purdue  University.  Lafayette,  Ind.,  to  accejit 
the  management  of  the  Brookline  Motor  Car  Company,  of  Brookline. 
■Mass.  l‘rof.  Teague  has  hce.i  at  Punlue  for  two  and  a  half  years  in 
charge  of  the  engineering  laboratory,  giving  especial  attention  to  the  vvork 
in  connection  with  automobile  power.  The  trustees  have  not  named  his 
successor  as  yet. 


Trade  Publication  . 


THERMOMETERS. — The  Parker  Manufacturing  Company,  Clifton 
and  Shirley  Streets.  Boston,  Mass.,  has  issued  a  series  of  folders  de- 
Mted  to  thermometers  for  mechanical  uses.  These  instruments  are  of 
either  the  indicating  or  the  recording  type. 

TR.AN.SFORMERS  of  the  single-phase  shell  type  are  discussed  at 
length  in  Bulletin  No.  1096  of  the  Fort  AA’ayne  Electric  Works,  Fort 
A'.'ayne.  Ini’i.  The  standard  transformers  are  built  for  ratings  varying 
fiom  6011  to  50.1100  watts. 
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^■.^RIABLE-SPEED  MOTORS. — The  Electro-Dynamic  Company,  Bay¬ 
onne,  X.  J..  has  issued  an  illustrated  booklet  dealing  with  interpole 
variable-speed  motors  for  machine  tool  drive. 

BELTED  ALTERNATORS  of  the  self-contained  type  for  ratings  not 
exceeding  150  kw  are  treated  at  length  in  Bulletin  No.  1060  of  the  .\llis- 
Chalmers  Company,  Milwaukee,  Wis.  These  machines  are  provided  with 
revolving  field  members,  and  are  so  constructed  that  no  bed  plate  is  re¬ 
quired  and  no  pedestal  bearings  are  used. 

SINGLE-PHASE  INDUCTION  MOTORS.— The  Century  Electric 
Company,  404  North  Fourth  Street,  St.  Louis,  Mo.,  has  issued  Bulletin 
No.  8  devoted  to  single-phase  motors.  These  motors  are  of  the  self¬ 
starting  combined  repulsion  and  induction  type  and  are  intended  for 
either  constant-speed  or  variable-speed  work. 

SHOW  WINDOW  ILLUMINANT. — The  Linolite  Company  of  .\meri 
ca.  24  Stone  Street,  New  York,  has  issued  a  bulletin  calling  attention  to 
its  Linolite  (line  o’  light)  lamp,  which  consists  of  a  continuous  filament 
in  a  trough  reflector,  which  is  adapted  for  the  illumination  of  show  win¬ 
dows,  public  buildings,  hotels,  art  galleries,  theatres,  street  cars,  signs,  etc. 

STANDARD  DIRECT-CURRENT  MOTORS.— Publication  No.  sb 
of  the  Robbins  &  Myers  Company  is  entitled,  “Information  Book  of  the 
Standard  Motors  for  Direct-Current  Circuits.”  It  contains  full  descrip¬ 
tions  of  the  constructional  features  and  operating  characteristics  of  con¬ 
stant-speed  and  variable-speed  motors  for  ratings  varying  from  0.033  bp 

INSULATING  M.\TERIAL. — A  pamphlet  issued  by  the  D.  M.  Steward 
.Manufacturing  Company.  Chattanooga,  Tenn.,  is  devoted  to  Lavite,  an 
insulating  material,  which  is  stated  to  combine  high  dielectric  properties 
with  mechanical  accuracy  and  good  heat-resisting  qualities,  having  great 
mechanical  strength  and  can  be  machined  as  accurately  as  brass. 

SINGLE-PHASE  \  AR1  ABLE-SPEED  VENT1L.\TING  FAN  OUT 
FITS  are  discussed  in  Bulletin  No.  76  of  the  Wagner  Electric  Manufac¬ 
turing  Company,  St.  Louis,  Mo.  The,  motors  are  of  the  combined  repul¬ 
sion  and  induction  type,  the  speeds  below  normal  being  obtained  by  the 
use  of  an  auto-transformer  that  allows  the  impressed  voltage  to  be  varied 
at  will. 

TELEPHONES  FOR  F.-\RMERS. — .\n  interesting  bulletin  entitled, 
“Mow  the  Telephone  Helps  the  Farmer,”  has  been  issued  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Company,  Rochester,  N.  Y.  In 
structions  are.  given  for  organizing  a  farmers'  telephone  company  and 
much  valuable  information  concerning  installing  and  operating  telephones 
is  also  given. 

BLUE  PRINTING  BY  ARC  LAMPS —What  is  stated  to  be  a  copy 
of  a  speech  by  “Prof.  A.  C.  Tinic  before  the  National  Federation  of  Blue 
Printers”  is  given  in  a  booklet  issued  by  the  Buckeye  Engine  Company, 
Salem.  Ohio.  Incidentally,  mention  is  made  of  the  excellent  qualities 
of  the  Buckeye  electric  blue  printing  machine,  which  is  automatic  in  its 
jicrfoi  niance. 

.M.\CI11NIST  TOOLS. — The  latest  edition  of  the  catalogue  of  the  Pratt 
&  Whiney  Company,  Hartford,  Conn.,  devoted  to  small  tools,  standards 
and  gauges,  comprises  214  duodecimo  pages  and  several  hundred  illustra¬ 
tions.  .-\n  appendix  of  tables  relating  to  the  metric  system,  wire  gauges, 
dimensions  of  twist  drills,  screw  threads,  etc.,  adds  largely  to  the  value 
of  the  publication. 

M.\GXETO  SWITCHBOARDS— Bulletin  No.  104  of  the  Dean  Elec¬ 
tric  Company,  Elyria.  Ohio,  gives  an  excellent  discussion  of  the  construc¬ 
tional  features  and  operating  characteristics  of  magneto  switchboards.  .Ml 
of  the  details  and  their  functions  are  treated  fully,  numerous  photo¬ 
diagrams  being  used  for  explaining  the  circuit  connections  and  duties  of 
the  several  parts. 

ELECTRIC  HOISTS. — In  its  loose  leaf.  Catalogue  No.  220,  the 
Sprague  Electric  Company,  527  West  Thirty-fourth  Street,  New  York, 
gives  an  excellent  description  of  the  design,  construction  and  operation 
of  its  electric  hoists,  and  numerous  photographs  showing  installations 
where  these  hoists  are  in  use.  A  supplement  to  this  catalogue  gives  a 
list  of  about  600  customers  who  are  now  employing  Sprague  electric  hoists. 

.l.\MESTOWN  EXHIBIT. — .\n  attractive  card  showing  the  Pennsyl¬ 
vania  State  Building  at  the  Jamestown  Exposition  is  being  distributed  by 
the  Sprague  Electric  Company.  The  building  is  wired  with  the  Sprague 
Company’s  Greenfield  flexible  steel  conduit,  and  is  a  reproduction  of 
lnde]>endence  Hall,  Philadelphia.  The  card  is  printed  in  two  colors;  on 
one  side  is  shown  the  building,  and  on  the  reverse  side  is  a  brief  de¬ 
scription  of  the  conduit. 

CORLISS  ENGINES. — Brochure  No.  101  of  the  Minneapolis  Steel 
&•  Machinery  Comply,  Minneapolis,  Minn.,  gives  a  pictorial  description 
of  “heavy  duty”  Twin  City  Corliss  engines.  These  engines  are  built 
for  ratings  varying  from  24  hp  to  2070  hp,  non-condensing,  the  increase 
in  rating  for  condensing  operation  varying  from  13  per  cent  with  Vi 
cutoff  at  1 50  lbs.  pressure  to  39  per  cent  with  %  cutoff  at  80  lbs. 
luessure. 

ELECTRIC  DRILL. — The-  Knecht  Bros.  Company,  Cincinnati,  describes 
in  a  handsome  little  booklet  the  Knecht  friction  sensitive  drill,  which 
will  drill  holes  of  any  size  up  to  9/16  inch.  The  drive  is  by  means  of 
double  friction  cones,  which  arrangement  not  only  gives  a  maximum 
range  of  speeds,  but  through  the  driving  roller  slipping,  prevents  a  drill 
from  breaking  should  it  strike  a  hard  spot.  The  drill  is  driven  by  a 
'i-hp  direct-current  motor  mounted  on  the  column  of  the  machine. 

ELECTRIC  EQUIPMENT  IN  R.MLROAD  SHOPS.— .\s  No.  2  of 
a  series  of  imblications  descriptive  of  what  has  been  done  in  the  way 


of  improvement  in  methods  of  operating  tools  and  handling  work  in 
railroad  repair  shop  practice,  the  Westinghouse  Electric  &  Manufacturing 
Company  has  issued  a  well-prepared  pamphlet  dealing  with  the  electrical 
e<!uipment  at  the  Hornell  shops  of  the  Erie  Railroad.  In  these  shops 
there  are  used  39  direct-current  motors,  varying  in  rating  from  6  hp 
to  50  hp. 

STORAGE  BATTERIES. — Catalogue  A  of  the  General  Storage  Bat¬ 
tery  Company,  42  Broadway,  New  York,  gives  an  illustrated  description 
and  price  list  of  “high-duty”  type  Bijur  storage  batteries  for  stationary 
service.  This  company  has  issued  a  folder  containing  condensed  instruc¬ 
tions  for  the  installation  and  operation  of  transportable  batteries.  The 
plates  of  both  the  stationary  and  the  transportable  batteries  are  of  lead, 
and  the  instructions  for  the  most  part  are  directly  applicable  to  either 
of  these  types. 

•  CRANE  CONTROLLERS. — The  Cutler-Hammer  Manufacturing  Com¬ 
pany,  Milwaukee,  manufacturers  of  electric  controlling  devices,  has 
lust  issued  a  booklet — pigeon-hole  size— descriptive  of  its  line  of  electric 
crane  controllers.  In  addition  to  full  descriptions  and  illustrations  of 
five  types  of  crane  and  hoist  controllers,  the  booklet  contains  connection 
and  dimension  diagrams,  repair  part  charts,  prices,  net  weight  and  ship- 
liing  weight  of  apparatus,  etc  .\n  improved  form  of  contactor  for  han¬ 
dling  heavy  currents  is  also  described. 

GRAPHITE  BRUSHES. — bulletin  recently  issued  by  the  Jos.  Dixon 
Crucible  Company  illustrates  and  describes  its  line  of  grajrhite  brushes 
for  dynamos  and  motors.  .-Xfter  the  installation  of  a  large  electric  motor 
plant  in  the  Dixon  works  some  trouble  was  encountered  in  the  use  of  the 
ordinary  carbon  motor  brush,  which  led  to  experiments  that  resulted  in 
that  type  of  brush  being  superseded  with  most  satisfactory  results  by  a 
graphite  brush;  and  it  is  this  new  type,  which  is  now  being  manufactured 
for  gt-ieral  sale,  to  which  the  catalogue  refers. 

WESTINGHOUSE  DESCRIPTIVE  PAMPHLETS.— Two  of  the  latest 
issues  in  the  industrial  series  of  pamphlets  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company  have  for  subjects,  respectively,  the 
electrical  e>iuipment  of  the  Bath  Portland  Cement  Company  and  the  elec¬ 
trical  equii>ment  of  machine  tools  in  the  plant  of  the  Firth-Stirling  Steel 
Company.  In  both  cases  a  well-written  description  is  given  of  the  elec¬ 
trical  installation,  the  interest  of  which  is  increased  by  some  account  of 
the  processes  to  which  the  electrical  equipment  is  applied. 

RESISTOR  UNITS.— Bulletin  No.  107  of  Charles  E.  Wirt  &  Com 
pany,  4901  Stenton  Avenue,  Philadelphia,  Pa.,  deals  with  Di-el-ite  re¬ 
sistor  units.  These  units  are  wound  with  resistor  wire  solidly  embed¬ 
ded  in  a  homogeneous  material  which  possesses  the  qualities  of  mechani¬ 
cal  strength,  electrical  insulation  and  durability  under  extremes  of  heat 
and  cold.  The  insulating  material  is  an  artificial  stone,  which  is  able 
to  withstand  temperatures  not  exceeding  800  degrees  Fahr.  It  is  moulded 
t  <  the  form  desired  from  a  very  soft  state,  and  is  then  hardened  by 
cliemical  and  heat  treatment  without  change  of  form. 

ELECTROQUARTZ,  which  is  obtained  by  fusing  quartz  in  the  elec¬ 
tric  furnace,  is  a  material  which  it  is  claimed  will  resist  cracking,  no 
matter  how  suddenly  or  violently  it  is  heated  or  cooled.  It  is  stated 
that  “electroquartz”  softens  only  when  the  temperature  is  above  2550° 
Fahr.  It  melts  above  2900°  Fahr.  Up  to  from  2150°  to  2350°  Fahr.,  it 
may  be  used  safely  in  contact  with  molten  metals.  The  material  is  milky 
white  in  appearance,  of  vitreous  texture,  hard  and  strong.  .\  price  list 
designated  as  No.  26  relating  to  this  substance  has  been  issued  by  the 
Wilson-Maeulen  Company,  no  Liberty  Street,  New  York. 

TUNGSTEN  L.\MPS. — Mr.  J.  .\uerbach,  president  of  the  Electrical 
.\ccessaries  Company,  New  York,  expressed  himself  as  agreeably  surprised 
at  the  demands  made  upon  him  for  Tungsten  lamps  which  this  company 
was  the  first  to  introduce  in  this  country.  While  it  has  been  making  ship¬ 
ments  for  a  little  more  than  two  months,  the  company  has  sent  out  over 
70,000  Tungsten  lamps  to  all  parts  of  the  United  States  and  Canada,  and 
many  repeat  orders  is  convincing  proof  of  the  success  of  the  lamp.  The 
breakage  of  these  lamps  in  transit  has  proved  very  small.  This  company 
allows  for  all  breakage  over  5  per  cent,  and  in  not  half  a  dozen  instances 
has  this  figure  been  exceded. 

BROOKFIELD  INSULATORS. — The  Brookfield  Glass  Company,  New 
York,  have  just  issued  a  very  handsome  catalogue  of  their  standard  Brook¬ 
field  glass  insulators.  These  are  of  the  screw  type,  in  regular  cone  and 
knob  types,  but  are  made  in  a  great  variety  of  shapes  and  sizes,  while 
special  types  are  made  to  order  and  specification,  particularly  for  power 
transmission.  great  merit  of  the  catalogue  is  that  all  the  insulators  are 
shown  full  size,  “shadow,”  bringing  out  every  exterior  and  interior  detail. 
Each  cut,  moreover,  is  accompanied  by  the  necessary  data  as  to  thread, 
groove,  weight  and  quantity  per  barrel,  etc.  A  page  is  also  devoted  to  the 
standard  thread  itself,  from  threads  to  the  inch. 

ELECTRICAL  MEASURING  INSTRUMENTS.— The  Electrical  .Ap¬ 
paratus  Company,  Claxton  House,  Westminster,  London,  has  issued  a 
series  of  catalogues  dealing  with  electrical  measuring  instruments.  Cat¬ 
alogue  .\  is  ilevoted  to  round  pattern  direct-current  ammeters  and  volt¬ 
meters  made  by  the  American  Instrument  Company.  Catalogue  B  de¬ 
scribes  direct-current  ammeters,  voltmeters  and  volt-ammeters  of  the 
Pignolet  type.  Catalogue  E  describes  direct-current  ampere-hour  meters 
of  the  motor  type,  which  are  stated  to  be  preferable  to  watt-hour  meters 
in  that  there  are  no  shunt  losses  and  no  possibility  of  the  meter  run¬ 
ning  on  the  shunt  current.  .Alternating-current  induction  type  watt-hour 
meters  are  treated  in  Catalogue  F. 
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EXCELLO  ARC  LAMPS. — We  are  in  receipt  of  an  advance  copy  of 
the  new  “Spare  Part  List”  for  Excello  arc  lamps,  which  is  another  proof 
of  the  desire  on  the  part  of  the  Excello  Arc  Lamp  Company,  24  East 
Twenty-first  Street,  New  York,  to  give  the  users  of  these  flaming  arcs  the 
greatest  i>ossible  satisfaction.  .Although  the  company  make  it  extremely 
easy  to  secure  duplicate  parts,  it  reports  that  the  number  of  parts  that 
have  been  required  so  far  for  the  4000  lamps  in  use  amount  to  a  very 
small  fraction  per  mill  on  the  value  of  the  individual  lamp.  The  list 
received  is  rather  ingeniously  arranged  and  is  accompanied  by  a  diagram, 
so  that  any  part  of  the  lamp  may  be  intelligently  ordered  by  number, 

THE  CHICAGO  PNEUMATIC  TOOL  COMPANY,  Fisher  Building, 
Chicago,  is  mailing  two  new  catalogues.  Nos.  23  and  24.  No.  23  is  a  book 
of  more  than  100  pages  and  is  devoted  exclusively  to  Franklin  air  com 
pressors.  It  contains  descriptive  matter  and  information  relating  to  air 
compressors  and  is  embellished  with  half-tone  engravings  of  the  machines 
and  parts.  Catalogue  No.  24  is  also  a  book  of  more  than  loo  pages  and 
covers  elaborately  the  company’s  widely  known  line  of  pneumatic  tools 
and  appliances,  including  “Boyer”  and  “Keller”  hammers,  “Little  Giant” 
drills,  sand  rammers  and  hoists.  Both  books  are  printed  in  colors,  con¬ 
veniently  indexed  and  strongly  bound,  thus  making  them  books  of  refer¬ 
ence  as  well  as  catalogues.  Copies  will  be  forwarded  upon  request. 

HOLOPH.ANE  GLOBES. — Bulletin  No.  F,  (July,  1907)  of  the  Holo- 
phane  Company  (sales  department)  will  be  found  of  much  interest  by 
all  having  to  do  electrical  illumination,  or  who  wish  to  know  details  of 
the  recent  great  advancement  in  the  art  of  illumination  through  the  use 
of  globes  wheieby  the  fixed  distribution  of  the  naked  incandescent  lamp 
may  be  transformed  to  give  any  desired  distribution  of  light.  About 
four-score  globes  of  different  shapes  and  types  are  illustrated,  and  the 
accompanying  text  |>oints  out  the  various  specific  uses  for  which  they 
are  designed.  A  distribution  curve  is  given  for  each  type  of  lamp, 
which  with  other  technical  information  contained  renders  the  publication 
of  much  mote  intrinsic  interest  than  the  usual  trade  bulletin. 

COAL  HANDLING  MACHINERY.— The  latest  catalogue  of  “Hunt” 
coal  handling  machinery,  issued  by  the  C.  W.  Hunt  Company,  W'est 
Brighton,  N.  Y.,  consists  of  64  large  octavo  pages  and  several  hundred 
cuts.  Hunt  coal  handling  plants  of  all  different  types  are  illustrated, 
from  one  operated  by  a  single  horse  to  great  installations  laid  down 
by  railroads  and  the  U,  S.  navy.  Following  pages  of  the  pamphlet  are 
devoted  to  descriptions  of  the  details  of  plants,  including  hoisting  en¬ 
gines,  conveyors,  buckets,  cut-off  valves,  chutes,  weighing  hoppers,  blocks 
and  ropes.  The  final  pages  describe  the  Hunt  industrial  railway  and 
electric  haulage  locomotive.  It  is  stated  that  the  catalogue  is  published 
for  the  use  of  engineers  and  architects,  and  contains  the  necessary  infor¬ 
mation  for  installing  the  machinery  described. 

CONSTlU't'TION  ENGINEERING. — Pamphlet  No.  16  of  their  series 
concerning  recent  work  has  lately  been  issued  by  Dodge  &  Day,  Drexel 
Building,  Philadelphia,  Pa.  The  pamphlet  illustrates  and  describes  in  a 
striking  manner  the  work  of  the  ab<ive  engineers  for  the  Lehigh  Coal  & 
Navigation  Company,  the  VV’agner  Electric  Manufacturing  Company  and 
the  Arthur  Koppel  Company,  .\ccording  to  the  plans  for  the  plant  of  the 
Wagner  Electric  Manufacturing  Company  at  St.  Louis,  Mo.,  which  is  now- 
being  erected,  the  pig  iron  and  coke  enter  the  buildings  from  the  rear. 
•After  the  castings  have  passed  through  the  machine  shops,  the  finished 
parts  are  taken  to  the  erection  shoj).  from  which  the  completed  machines 
are  delivered  to  cars  on  a  siding  in  front  of  the  shops.  Immediately  in 
front  of  this  siding  and  facing  tli  -  main  street  are  the  offices  and  service 
buildings. 

THOMSON  POLYPHASE  INDUCTION  WATT-HOUR  METERS  are 
made  for  the  specific  purpose  of  measuring  energy  in  any  two-phase,  three- 
phase  or  monocyclic  circuit,  and  consists  of  two  single-phase  motor  ele¬ 
ments,  each  acting  upon  its  own  disk  with  both  disks  mounted  upon  a 
single  shaft  actuating  the  register.  The  meters  may  be  applied  to  a  circuit 
feeding  energy  to  a  mixed  load  of  lamps,  motors,  or  other  devices,  and 
record  accurately  irrespective  of  load  conditions.  Bulletin  No.  4527,  issued 
by  the  (icncral  Electric  Cotiqiany,  Schenectady,  N.  Y.,  describes  the  latest 
form  of  these  meters,  which  are  made  in  three  types;  one  for  house  service 
with  metal  cover,  and  two  for  switchboard  use,  one  having  a  metal  cover 
and  the  other  a  glass  cover.  The  bulletin  gives  catalogue  numbers  and 
caf.acities,  etc.,  of  the  various  sizes,  and  a  large  number  of  connection 
iliagrams  showing  the  method  of  installation  on  different  classes  of  circuits. 


^Business  J^otes. 


THE  NORTHWEST  ELECTRIC  CO.MPANY,  of  Seattle,  Wash.,  will 
soon  begin  the  erection  of  a  large  plant  for  the  manufacture  of  all  kinds 
of  electrical  appliances.  The  factory  will  be  located  in  the  south  end  of 
the  city  and  will  absorb  the  Seattle  Electrical  Heating  &  Manufacturing 
Company.  A.  E.  Ransom  will  have  general  supervision  of  the  plant. 

l-'.AHN  &  MeJUNKIN,  New  York,  have  recently  purchased  from  Thus. 
1>.  Carpenter  the  business  of  the  Packard  vacuum  pump,  which  has  been  in 
extensive  use  for  many  years.  .Almost  every  incandescent  lamp  factory  has 
one  or  more  of  these  pumps.  Messrs.  Fahn  &  Mejunkin  manufacture  al¬ 
most  every  kind  of  machintry  for  equipping  lamp  factories  and  the  acquisi¬ 
tion  of  the  Packard  pump  will  round  out  their  line. 


WESTERN  ELECTRIC  PICNIC. — With  each  succeeding  year,  the 
picnic  of  the  drafting  departments  of  the  Western  Electric  Company,  of 
Chicago,  becomes  a  more  looked  forward  to  event,  as  evidenced  by  the 
large  number  present  at  Riverview  Park,  Aurora,  Ill.,  where  the  sixth  an¬ 
nual  outing  took  place  last  Saturday,  Aug.  24.  Good  weather  prevailed. 
The  championship  pennant  was  won  a  second  time  by  the  Clinton  Streets, 
after  a  hotly  contested  ball  game  with  the  Hawthorne  nine,  by  the  dose 
score  of  3  to  2.  The  100-yard  dash  was  won  by  Mr,  Houck.  The  pick-a- 
back  race  was  won  by  Messrs.  Graff  and  Baginski,  the  'potato  race  was 
scooped  in  by  Mr.  Baginski,  Mr.  Haz.ick  won  the  broad  jump  with  a  large 
margin,  Messrs  Graff  and  Baginski  also  won  the  three-legged  race,  Mr. 
Hanzlick  took  the  sack  race.  The  Clinton  Street  heavyweights — Messrs. 
Krivanek,  Novak,  Taylor,  Roth,  Houts  and  Bluine  walked  away  with  the 
honors  in  the  tug-of-war.  Two  sjiarring  events  which  terminated  the  enter¬ 
tainment  on  the  athletic  field,  were  easily  captured  by  the  Hawthorne 
whirlwind.  Mr.  Tracey,  in  the  prtliminary,  and  by  Mr.  Shelstrom  of  the 
same  department  in  the  wind  up.  .After  dinner  the  prizes  were  awarded, 
with  remarks,  by  Mr.  Percy  Nichoils,  chief  draftsman  of  the  Hawthorne 
Works.  Music  was  rendered  by  the  Draftsmen’s  Orchestra,  led  by  Mr.  C. 
I..  Osgood. 

A.  GILBERT  &  SONS. — Owing  to  the  increase  of  business  of  the  A. 
Gilbert  &  Sons  Brass  Foundry  Company,  St.  Louis,  Mo.,  we  are  informed 
by  its  president,  Mr.  Chas.  F.  Gilbert,  that  in  order  to  keep  pace  with  the 
demands  for  its  goods,  especially  in  Velox  bronze,  a  metal  for  wearing 
parts,  and  its  different  grades  of  Babbitt  and  anti-frictional  metals,  it  has 
purchased  a  site  for  a  new  plant  on  Forrest  Park  Boulevard,  between 

Vandeventer  and  Sarah  Streets,  being  75  ft.  on  Foriest  Park  Boulevard, 

with  a  depth  of  180  ft.  The  building  will  be  a  one-story  structure, 
with  a  two-story  front.  The  second  floor  will  be  usea  for  offices.  The 
building  will  have  a  roof  of  the  saw-tooth  pattern,  with  18,000  sq.  ft.  of 
skylight.  The  roof  will  be  supported  on  iron  beams,  leaving  the  ground 
floor  clear  of  pillars.  On  the  ground  floor  will  be  private  lockers  and 
shower  baths  for  the  use  of  employees.  The  new  plant  will  cost  in  all 
about  $25,000.  The  firm  started  business  in  1899,  and  after  the  first  year 
it  was  compelled  to  build  an  addition  to  its  factory  in  order  to  make 
prompt  shipments.  The  building  now  under  construction  is  the  fourth 
expansion  it  has  made  in  the  eight  years  of  its  existence,  and  each  time 

it  has  more  than  doubled  its  output.  It  is  at  present  turning  out  from 

9  to  10  tons  of  brass  and  bronze  castings,  and  10  to  15  tons  of  solder. 
Babbitt  and  anti-friction  metals  a  day.  Its  Jovian  Babbitt  metal  and 
Velox  bronze  are  the  two  principal  brands.  The  Velox  bronze  is  used 
extensively  for  wearing  parts  of  locomotives,  such  as  driving  journals, 
connecting  rods,  street  railway  armatures  and  axle  bearings.  The  Jovian 
Babbitt  metal  is  manufactured  especially  for  extraordinary  fast-running 
machinery,  such  as  dynamos,  locomotives  and  wood- working  machinery.  It 
will  stand  great  crushing  strain,  and  according  to  test  is  the  most  econom¬ 
ical  thing  on  heavy  bearings.  The  company  also  manufactures  about  nine 
or  ten  different  grades  of  Babbitt  and  anti-frictional  metals  for  all  pur¬ 
poses.  It  is  an  extensive  manufacturer  of  solder,  ingot  metals  and 
aluminum  castings. 

AN  OLD  AD. — The  Boston  Journal  reproduces  in  a  recent  issue  an  ad¬ 
vertisement  of  the  American  Steam  Gauge  &  Valve  Manufacturing  Com¬ 
pany,  of  over  so  years  ago,  and  gives  an  interesting  account  of  the  growth 
of  the  corporation.  In  1851,  at  the  Crystal  Palace  Exposition  in  London, 
there  was  exhibited  an  improved  steam-gauge,  patented  and  owned  by 
Bourdon,  of  Paris.  The  .American  rights  to  manufacture  this  gauge  for 
one  year,  with  the  privilege  of  purchasing,  were  secured  by  a  Boston  com¬ 
pany.  At  the  expiration  of  the  year,  the  American  rights  were  purchased 
by  Mr.  George  H.  Fox,  who  associated  with  him  Mr.  H.  K.  Moore,  an  ex¬ 
pert  machinist,  and  others,  and  from  that  date  the  success  of  the  Bourdon 
tube  was  assured  in  the  United  .States.  In  1854,  Mr.  Fox  purchased  from 
his  associates  their  entire  interests  and  rights  to  manufacture,  and  or¬ 
ganized  the  American  Steam  Gauge  Company.  As  it  was,  in  1854  and  un¬ 
til  the  expiration  of  the  patent,  the  American  Steam  Gauge  Company  was 
the  only  steam  gauge  company  in  the  United  States  that  made  the  Bour¬ 
don  spring  gauge.  The  demand  for  steam  gauges  was  increasing,  and 
American  manufactured  gauges  were  found  to  be  superior  to  those  of  Eu¬ 
ropean  make.  During  the  past  fifty  years  there  have  been  many  improve¬ 
ments  in  the  construction  of  the  Bourdon  gauge,  but  the  original  idea  is 
still  retained.  The  -American  Steam  Gauge  &  V’alve  Manufacturing  Com¬ 
pany  started  with  a  limited  production,  employing  a  few  men  and  forced  to 
hand  work  in  producing  much  of  their  material.  This  company  had  its 
real  beginning  at  4  Charlestown  Street,  employing  three  men  and  seven 
hoys,  and  their  output  was  sold  as  fast  as  it  could  be  made.  In  1863  the 
firm  moved  to  larger  quarters  at  No.  2  Linden  Street,  where  they  remained 
until  burned  out  in  the  Boston  fire  of  1872.  New  ^nd  more  commodious 
quarters  were  secured  at  36  Chardon  Street,  and  in  1890  the  plant  was 
moved  to  Jamaica  Plain,  where  the  business  was  continued  in  several  plants 
until  1904,  when  all  departments  were  combined  at  206-220  Camden  Street, 
Its  present  location,  and  where  to-day  nearly  500  skilled  mechanics  are 
engaged  in  the  manufacture  of  valves  and  gauges.  In  the  early  8o’s  the 
American  Steam  Gauge  Company  began  to  manufacture  a  complete  line 
of  spring  loaded,  pop  safety,  and  relief  valves,  comprising  stationary, 
marine,  locomotive  and  government  pop  safety  valves  for  power  plants, 
and  hydraulic,  water  and  cylinder  relief  valves  for  general  purposes.  This 
company  was  the  first  to  place  on  the  m.arket  the  “American  Thompson” 
indicator,  and  has  been  the  exclusive  manufacturer  of  the  indicator  in 
this  country  since  its  introduction  in  1876.  The  improved  pressure  record¬ 
ing  gauge  is  one  of  its  most  successful  products.  The  valve  business  has 
increased  year  by  year  to  such  proportions  that  additions  have  been  been 
made  continuously  to  meet  the  demand. 
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DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 


American  Electro-Therapeutical  Association.  Secretary,  Dr.  C.  E. 
Skinner,  New  Haven,  Conn. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  meeting.  New  York  City. 

.American  Institute  op  Electrical  Engineers.  Secretary,  Ralph  W. 
Pope,  United  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meetings,  fourth  Friday  of  each  month. 

American  Street  and  Interurban  Railway  Engineering  Association. 
Secretary,  Walter  S.  Mower,  London,  Ont. 

American  Society  of  Mechanical  Engineers.  Secretary,  Calvin  W. 
Rice,  United  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

American  Society  of  Municipal  Improvements.  Secretary,  G.  W. 
Tillson,  Municipal  Building,  Brooklyn,  N.  Y.  Next  meeting,  Detroit, 
Mich.,  third  Wednesday,  September,  1907. 

American  Street  &  Interurban  Railway  Association.  Secretary, 
B.  V.  Swenson,  United  Engineering  Societies  Building,  29  West  39th  St., 
New  York.  Next  meeting,  Atlantic  City,  N.  J.,  October  14-18,  1907. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  C. 
Lucas,  loth  and  Sansom  Sts.,  Philadelphia,  Pa. 

Association  of  Electric  Lighting  Engineers  of  New  England.  Sec¬ 
retary,  Wells  E.  Holmes,  308  Washington  St.,  Newton,  Mass.  Annual 
meetings  held  in  Boston,  third  Wednesday  in  March. 

Association  op  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  Milwaukee,  Wis.  Next  meeting,  Montreal,  Que.,  June  24,  25 
and  26,  1908. 

Canadian  Electrical  Association.  Secretary,  T.  S.  Young,  104  Con¬ 
federation  Life  Building,  Toronto,  Ont.  Next  meeting,  Montreal,  Sep¬ 
tember  II,  12  and  13,  1907. 

Canadian  Street  Railway  Association.  Secretary,  Allan  H.  Royce, 
48  King  St.  W.,  Toronto,  Ont. 

Central  Electric  Railway  Association.  Secretary,  W.  F.  Mulhol- 
land,  Indianapolis,  Ind. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secre¬ 
tary,  John  F.  Dostal,  405  17th  St..  Denver,  Col.  Next  meeting,  Sep¬ 
tember  18,  19  and  20,  1907. 

Electric  Club  of  Cleveland.  Secretary,  Geo.  L.  Crosby,  1200  Schofield 
Building,  Cleveland,  Ohio. 

Electrical  Contractors’  Association  of  New  York  State.  Secre¬ 
tary,  John  P.  Faure,  77  Water  St.,  Ossining,  N.  Y. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Chas.  J.  Sutter,  1220  Pine  St.,  St.  Louis,  Mo. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  1537 
Old  Colony  Building,  Chicago.  Annual  meeting,  Chicago,  January,  each 
year. 

Electrical  Trades  Association  of  Canada.  Secretary,  Wm.  R.  Stavely, 
Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  Chicago.  Secretary,  Frederick  P. 
■V'ose,  Marquette  Building,  Chicago.  Next  meeting,  Chicago,  November 
7.  1907. 

Electrical  Trades  Association  of  Philadelphia.  Secretary,  E.  A. 
Symmes,  810  Drexel  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursdays  each  month. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Gaus  Spreckles  Building,  San  Francisco,  Cal.  Monthly 
meetings,  San  Francisco,  first  Thursday  of  each  month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Trades  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets  second  Friday  of  each  month. 

Empire  State  Gas  and  Electrical  Association.  Secretary,  (Charles 
H.  B.  Chapin,  154  Nassau  St.,  New  York.  Next  meeting,  October,  1907. 

Engine  Buildees'  Association  of  the  United  States.  Secretary, 
J.  I.  Lyle,  39  Cortlandt  St.,  New  York. 

Illinois  State  Electrical  Association.  Secretary,  H.  E.  Cbubbuck, 
La  Salle,  IlL 

Illuminating  Engineering  Society.  Secretary,  V.  R.  Lansingh,  ^ 
West  39th  St.,  New  York.  Sections  in  New  England,  Philadelphia, 
Pittsburg  and  Chicago.  Meetings  in  New  York,  second  Friday  of 
each  month. 

Independent  Telephone  Association  of  Southben  Indiana.  Secre¬ 
tary,  £.  W.  Landgrebe,  Huntingburg,  Ind. 

Inteenational  Association  of  Municipal  Electricians.  Secretary, 

Frank  P.  Foster,  Corning,  N.  Y.  Next  meeting,  Detroit,  Mich.,  1908. 

International  Independent  Telephone  Association.  Secretary, 

Charles  West, 

Iowa  Electrical  Association.  Secretary,  L.  B.  Spinney,  Iowa  State 
College,  Ames,  la. 


Iowa  Independent  Telephone  Association.  Secretary,  C.  C.  Deer- 
ing,  Boone,  la.  Next  meeting.  Cedar  Rapids,  la.,  second  Tuesday, 
March,  1908. 

Iowa  Street  and  Interurban  .Association.  Secretary,  L.  D.  Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting,  Topeka,  Kan.,  Oct.  16,  1907. 

Kentucky  Independent  Association.  Secretary,  James  Maret,  Mount 
Vernon,  Ky.  Regular  meeting  second  Tuesday  in  October  each  year. 

Massachusetts  Street  Railway  Association.  Secretary,  Charles  S. 
Clark,  70  Kilby  St.,  Boston,  Mass.  Meets  second  Wednesday  of  each 
month,  except  July  and  August. 

Michigan  Electrical  Association.  Secretary,  A.  C.  Marshall,  Port 
Huron,  Mich. 

Missouri  Independent  Telephone  Association.  Secretary,  Houck 
McHenry,  Jefferson  City,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  Electric  Light  Association.  Secretary,  W.  C.  L  Eglin, 
Philadelphia,  Pa. 

National  Electrical  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  94  Genesee  St.,  Utica,  N.  Y. 

National  Electrical  Trades  Association.  Secretary,  Fred  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Interstate  Telephone  Association.  Secretary,  A.  L.  Tetu, 
Nashville,  Tenn. 

Nebraska  Electrical  Association.  Secretary,  William  Bradford, 
Lincoln.  Neb.  Next  meeting,  Omaha,  June,  1908. 

‘  New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  la 
Pearl  St.,  Boston,  Mass.  Meets  last  ’Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  114  Liberty  St., 
New  York. 

New  York  State  Independent  Telephone  Association.  Secretary, 
R.  M.  Eaton,  Niag^ara  Falls,  N.  Y. 

Northwestern  Electrical  Association.  Secretary,  Roger  N.  Kimball, 
Kenosha,  Wis.  Next  meeting,  Milwaukee,  January,  1908. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio. 

Ohio  Independent  Telephone  Association.  Secretary,  Ralph  Reamer, 
Portsmouth,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers. 
Secretary,  F.  W.  Ballard,  104  Canal  St.,  Cleveland,  Ohio. 

Oklahoma  Electric  Light,  Railway  &  Gas  Association.  Secretary. 
Charles  \V'.  Ford,  Oklahoma  City,  Okla. 

Old  Time  Telegraphers  and  Historical  Association.  Secretary,  John 
Brant,  19s  Broadway,  New  York.  Next  meeting,  Niagara  Falls,  N.  Y., 
September  16,  17  and  18,  1907. 

Pacific  Coast  Exectrical  Transmission  Association.  Secretary,  Sam¬ 
uel  G.  Reed,  Portland,  Ore. 

Pennsylvania  State  Independent  Telephone  Association.  Secretary, 
H.  E.  Bradley,  136  South  Second  St.,  Philadelphia,  Pa. 

Pike's  Peak  Polytechnic  Society.  Secretary,  E.  A.  Sawyer,  Colorado 
Springs,  Col.  Meeting  second  Saturday  of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Arthur  L.  Williston,  Pratt  Institute,  Brooklyn,  N.  Y. 

South  Dakota  Telephone  Association.  Secretary,  E.  R.  Buck,  Hud¬ 
son,  S.  D. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  R.  B.  Stieh- 
ter,  Dallas,  Tex.  Next  meeting,  El  Paso,  Tex. 

Street  Railway  Accountants'  Association  of  America.  Secretary, 
E.  M.  White,  Box  345,  Hartford,  Conn. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
J.  H.  Pardee,  Canandaigua,  N.  Y. 

Vermont  and  New  Hampshire  Independent  Telephone  Association. 
Secretary,  G.  W.  Buzzell,  St.  Johntbury,  Vt. 

Vermont  Electrical  Association.  Secretary,  C.  C.  Wells,  Middle- 
bury,  Vt. 

Underwriters'  National  Electric  Association.  Secretary,  Electrical 
Committee,  C.  M.  Ckiddard,  55  Kilby  St,  Boston,  Mass.  Next  meeting, 
March,  1908. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  (Hiicaco 
Electrical  Association.  SecreUry,  J.  H.  Warder,  1737  Monadnock  Block, 
CThicago.  Regular  meetings,  first  Wednesday  of  each  month,  except 
January,  July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  i, 
each  year. 
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UNITED  ST-XTES  P.XTENTS  ISSUED  AUG.  27,  1907. 

[Conducted  by  Uosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  .N’.  Y.] 

864.167.  INSULATING  CONDUIT  FOR  ELECTRIC  WIRES;  Anthony 
P.  Ilinsky,  Hoboken,  N.  J.  App.  filed  Dec.  3,  1906.  A  flexible  or 
circular  loom  conduit  having  an  interior  layer  of  smooth  fabric  cov¬ 
ered  on  the  outside  with  wire  netting  or  similar  reticulated  material. 

864,228.  TROLLEY  HARP;  Frank  H.  Brueggeman,  Norwood,  Ohio. 
App.  filed  April  23,  1906.  The  journal  boxes  of  the  harp  are  made 
hollow  to  contain  lubricating  oil,  the  axles  of  the  wheel  being 
exposed  at  certain  points  and  engaged  by  contact  springs. 

864.251.  C.ATENARY  SUSPENSION  BRACKET  FOR  CURVES;  El¬ 
mer  P.  Morris,  East  Orange,  N.  J.  App.  filed  Oct.  20,  1906.  The 
trolley  is  supported  from  a  single  messenger  cable,  rigid  bracket  arms 
being  provided  at  the  curves  to  balance  the  radial  strain  between  the 
conductor  and  the  messenger  wire. 

864.252.  CATENARY  SUSPENSION  BRACKET;  Elmer  P.  Morris, 
East  Orange,  N.  J.  App.  filed  Oct.  20,  1906.  Relates  to  modifications 
of  the  above. 

864,250.  ELECTRIC  RECIPROCATORY  DEVICE.  John  B.  Rathbun, 
Hammond,  Ind.  App.  filed  May  9,  1906.  An  electric  hammer  having 
a  series  of  solenoid  coils  and  means  by  which  the  current  is  inter¬ 
mittently  reversed  through  a  coil  at  each  end  of  the  series  in  the 
operation  of  the  hammer. 

864.261.  ELECTRICAL  CUTOUT  SWITCH;  William  H.  Ringwood, 
East  Pittsburg,  Pa.  App.  filed  Nov.  22,  1906.  A  porcelain  box  has 
a  cover  with  a  bayonet  joint  connection  and  has  a  plurality  of  metallic 
clips  between  which  ordinary  lead  fuse  wire  is  clamped. 

864,272.  SPACE  TELEGRAPHY;  John  S.  Stone.  Boston,  Mass.  App. 
filed  Jan.  4,  1907.  Provides  a  local  receiving  circuit,  a  porcelain  de¬ 
tector,  v/hich  under  normal  conditions  of  operation  will  cause  pulsat¬ 
ing  currents  to  be  developed  in  said  local  circuit,  a  source  of  uni¬ 
directional  electromotive  force,  an  electro-translating  device,  and  a 
rectifier,  all  connected  in  series  in  said  circuit. 

864,207.  STORAGE  BATTERY;  William  Gardiner,  Chicago,  Ill.  -Xpp. 
filed  Dec.  23,  1905.  In  a  storage  battery,  the  combination  of  a  senes 
of  juxtaposed  trough-like  sections,  each  having  one  side  open  and  an¬ 
other  side  apertured  and  provided  with  integral  cross-bars  projecting 
therefrom;  a  porous  strip  interjiosed  between  each  two  contiguous 
sections,  and  directly  against  which  strip  said  cross-bars  bear;  a  por¬ 
ous  strip  arranged  within  each  section  against  said  cross-bars,  and 
active  material  confined  in  each  section  between  said  strips. 

864.306.  ELECTRIC  SWITCH  OPERATING  DEVICE;  Frank  A.  John¬ 
son  and  David  A.  Robbins.  Danville,  Ill.  App.  filed  Oct.  22,  1906. 
A  device  for  ojierating  track  switches  of  trolley  roads.  Patentee  has 
special  plates  or  brushes  depending  from  the  trolley  hangers  which 
engage  special  conductors  on  the  trolley  pole. 

864,332.  TELEPHONE  ATTACHMENT;  Albert  S.  Perry,  Yukon, 
Okla.  -^pp.  filed  March  2,  1907.  An  attachment  for  telephones  com¬ 
prising  a  sleeve,  a  push  rod  mounted  therein,  an  arm  for  engagement 
by  lie  receiver  hook  of  a  telephone,  the  push  rod  having  a  catch  to 
engage  said  arm  to  hold  said  push  rod  temporarily  out  of  its  normal 
position,  and  s)>ring  contacts,  one  of  which  engages  the  push  rod  to 
bold  the  latter  in  its  normal  position  so  that  the  contact  members  are 
sejiarated  from  one  another. 

864.330  MR  PUMP  AND  .\UTOM.\TIC  PRESSURE  REGUL.XTOR 
THEREFOR;  Gottfried  Schmidt,  Hazleton,  Pa.  App.  filed  Sept  12. 
i<»o6.  Has  a  diaphragm  and  a  special  arrangement  of  levers  operated 


by  the  diaphragm  by  which  the  circuit  which  controls  the  electric 
motor  for  the  air  pump  is  automatically  closed  or  opened  according 
to  the  pressure  in  the  tank. 

864,341.  .-XNNUNCl  ATOR ;  Fredric  Sidler,  XX’est  Pullman,  111.  App. 
'filed  Nov.  14,  1904.  .Xn  annunciator  jiarticularly  for  use  by  barbers 
by  which  the  operator  may  audibly  announce  ana  indicate  that  a  sub¬ 
sequent  customer  is  in  line  to  receive  attention. 

S64.344.  FLUID  PRESSURE  SYSTEM;  Samuel  B.  Stewart,  Jr., 
Schenectady,  N.  Y.  App.  filed  May  20,  1903-  Complete  system  for 
controlling  an  electric  motor  for  an  air  pressure  brake  system.  In¬ 
cludes  amon^  other  features  a  power-driven  rheostat  having  a  worm 
gear  connection  with  the  motor. 

S64.348.  ELECTRIC  XX’ELDING  CL.AMP;  XX'illiam  E.  Williams,  Chicago, 
Ill.  App.  filed  July  21,  1005.  Electric  welding  machine  for  iap 
welds,  particularly  adapted  for  making  chairs  and  tables.  The  weld 
is  made  between  vertically  movable  pressure  jaws  forming  the  ter¬ 
minals  of  the  transformer  circuit. 

>64.362.  BURGL.XR  ALARM ;  Nelson  L.  B.  Doull,  Los  Angeles,  Cal.  App. 
'filed  Dec.  ii.  1905.  .Xn  electrically  operated  alarm  adapted  to  be 
sounded  when  either  the  latch  or  the  locking  bolt  of  a  door  is  moved 
not  quite  far  enough  to  permit  the  door  to  be  opened. 

S64.422.  TROLLEY  GU.XRD;  Charles  llarkness.  Providence,  R.  I.  App. 
filed  March  8.  1906.  In  addition  to  the  usual  trolley  wheel  journaled 
on  the  harp  there  are  provided  two  disks  with  convex  facts  dispose! 
toward  the  trolley  conductor  and  which  are  yieldable  downwardly 
.md  laterally. 


864,426.  LAMP  RECEPTACLE;  Harry  W.  Lawrence,  Trenton,  N.  J. 
.\pp.  filed  Aug.  20,  1906.  The  patentee  provides,  as  an  article  of 
manufacture,  a  complete  lamp  receptacle  in  the  form  of  a  simple 
threaded  shell,  the  central  stud  contact  and  the  terminals  being  per¬ 
manently  associated  therewith  so  as  to  constitute  a  complete  receptacle. 
This  device  is  adapted  for  use  in  all  classes  of  ornamental  work,  be¬ 
ing  screwed  in  place  wherever  desired;  for  example,  in  the  columns, 
or  walls,  or  paneling  of  a  building,  or  in  suitable  holes  of  an  electric 
sign.  In  this  way  incandescent  lamps 
may  be  conveniently  connected  or 
grouped  in  any  desired  relation  in  a  very 
ornamental  way. 

864,427.  LAMP  RECEPTACLE;  Harry 
W.  Lawrence,  Denver,  Col.  .Xpp.  filed 
Jan.  5,  1907.  In  order  to  provide  a  very 
compact  lamp  receptacle  of  neat  and  or¬ 
namental  appearance,  and  having  only 
porcelain  in  the  exposed  parts,  patentee 
has  a  form  of  base  which  supports  the 
circuit  wires  at  a  plane  considerably  ele¬ 
vated  above  the  central  cavity  in  which 
the  threaded-  shell  is  contained.  In  this 
way  the  circuit  wires  are  suitably  placed 
away  from  the  supporting  surface  on 
which  the  receptacle  is  placed,  while  at 
the  same  time  the  lamp  is  set  very  low  864,427 — Lamp  Receptacle, 
and  in  a  highly  ornamental  manner. 

864,446.  CONTROLLING  MECHANIS.M;  Herbert  XX'.  Cheney,  Nor¬ 
wood,  Ohio.  App.  filed  June  30,  1906.  A  controlling  mechanism  for 
single-phase  electric  railway  systems  of  the  type  having  auto  trans¬ 
formers  and  adapted  under  some  circumstances  to  operate  the  direct 
signals.  Provides  a  safety  means  by  which  the  controller  cannot  "be 
left  in  an  improper  position. 

864, 454-  TESTING  SYSTEM  FOR  TELEPHONE  LINES;  William  \V. 
Dean,  Chicago,  Ill.  App.  filed  June  29,  1903.  In  a  telephone  system, 
the  combination  with  a  cord  circuit  for  establishing  connections,  of  a 
test  relay  _  normally  disconnected  from  said  circuit,  means  for  con¬ 
necting  said  relay  with  said  circuit  an  operator’s  telephone,  and  means 
to  connect  said  telephone  with  the  said  circuit  after  the  connection 
has  been  established,  and  for  preventing  the  connection  of  said  test 
relay  therewith  during  said  connection,  substantially  as  described. 

864,^8.  SIGNALING  APPARATUS  FOR  TRAMWAYS;  Joseph  M.  H. 
Renson,  Liege,  Belgium.  App.  filed  Nov.  14,  1906.  Has  two  boxos 
placed  upon  a  track  slightly  in  advance  of  the  junction  with  a  single 
track  section.  Each  box  establishes  a  signal  whenever  a  car  passes 
from  the  double  track  to  the  single  track  and  vice  versa. 

864.520.  TROLLEY  WIRE  HANGER  OR  EAR;  Harry  G.  Dyer.  Glou¬ 
cester  City,  N.  J.  App.  filed  Sept.  7,  1906.  A  trollev  wire  support 
having  a  groove  in  which  the  trolley  wire  is  dropped  laterally  and 
in  which  it  is  sufficiently  bent  to  preclude  accidental  displacement. 

864,571.  TROLLEY  HARP;  Thomas  W._  Small,  Cleveland,  Ohio.  -Xpp. 
filed  Dec.  5,  1906.  The  trolley  harp  is  swiveled  at  the  upper  end  of 
the  pole,  the  wheel  axle  being  connected  with  the  pole  bv  a  flexible 
conductor. 

^64.576-  ALARM;  Thomas  H.  Troland,  New  London,  Conn.  App.  filed 
March  8,  1905.  A  sprinkler  system  of  the  type  having  a  lever  carry¬ 
ing  a  vane  in  the  path  of  the  water  jet  so  as  to  be  displaced  and 
close  an  alarm  circuit  whenever  the  water  escapes. 

864,599-  INSUL.XTOR  TIE  FOR  ELECTRIC  WIRES;  James  W. 
Beckett,  Little  Rock,  and  XX'illiam  R.  Beckett,  Rose  Bud.  .\rk.  -App. 
filed  May  21,  1906.  A  casting  grooved  and  formed  to  be  tied  upon 
an  insulator  post  and  having  a  setscrew  to  hold  the  line  conductor 
in  place. 

864.642.  APP.XR.XTUS  FOR  TRE.XTING  ORES;  Joseph  C.  Hames, 
Goldfield,  Nev.  App.  filed  April  8,  1907.  In  an  apparatus  for  the 
treatment  of  ores,  the  combination  of  a  tank,  a  plow  or  muller 
movable  over  the  bottom  of  the  tank  to  and  fro  in  the  direction  of 
the  length  of  the  tank,  a  frame  similarly  movable  on  the  tank  and 
having  a  hollow  portion  adapted  to  be  connected  with  a  source  of 
liquid  supply,  and  a  plurality  of  pipes  connecting  said  hollow  portion 
of  the  frame  and  the  plow  or  muller  and  extending  downward  tnrough 
the  latter  and  having  discharges  at  the  under  side  thereof. 

864,653.  ELECTRIC  RAILROADING;  Isidor  Kitsee,  Philadelphia,  Pa. 
App.  filed  April  15,  1907.  Patentee  provides  trolleys  between  adja¬ 
cent  tracks,  each  train  being  equipped  with  collector  shoes  or  trolleys 
on  both  sides  so  as  to  engage  both  adjacent  conductors  simultaneously. 
The  circuits  arc  so  arranged  that  alternate  trolley  wires  or  conductors 
are  of  opposite  electric  potential. 

864,604.  ELECTRIC  SWITCH;  James  J.  Ross,  Detroit,  Mich.  App. 
filed  April  19,  1905.  Means  for  cutting  in  a  central  or  working  sft 
of  telegraph  instruments  with  any  one  of  a  series  of  instruments  in 
a  telegraph  office  without  interrupting  the  circuit,  thus  eliminating 
sparking. 

864,695.  RECTIFYING  AND  INTERRUPTING  ALTERNATING 
CURRENTS:  Otto  Rothenstein,  Chict^o,  Ill.  App.  filed  Nov.  i,  1906. 
An  electrolytic  rectifying  cell,  consisting  of  an  alumtniim  electrode,  a 
suitable  electrolyte  and  an  inert  electrode,  adapted  to  serve  in  the 
same  capacity  in  some  second  device  which  is  structurally  combined 
with  said  rectifying  cell. 

864,713.  TELEPHONE  REPEATER  SYSTEM;  Nathaniel  G.  Warth, 
Columbus,  Ohio.  App.  filed  Jan.  25,  1907.  In  a  telephone  repeater 
apparatus,  the  combination  with  a  local  circuit,  of  a  bridge  conductor 
in  said  local  circuit,  a  battery  and  a  transmitter  in  circuit  in  said 
bridge  conductor,  a  second  local  circuit,  and  a  receiver  in  said  second 
local  circuit. 

864,723.  PROCESS  FOR  THE  PRODUCTION  OF  ELECTRIC  RE¬ 
SISTANCE  BODIES;  Friedrich  Bolling,  Frankfort-on-the-Main,  Ger¬ 
many.  App.  filed  Dec.  29,  1904.  The  herein  described  process  fgr 
producing  electric  resistance  bodies,  which  consists  in  molding  and 
pressing  pulverulent  carbid  of  silicon,  into  the  form  desired  and  sub¬ 
jecting  it  to  a  temperature  at  which  the  carbid  only  becomes  soft 
enough,  that  its  particles  bake  together  and  form  a  unitary  body, 
substantially  as  described. 


